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Brown & Root Environmental (B&R Environmental) conducted a Corrective Measures Study (CMS) of 

Solid Waste Management Unit (SWMU) 1, Boca Chica Open Disposal Area, Naval Air Station (NA!‘;) Key 

West under Contract Number N62467-94-D-0888, Contract Task Order 0007, for the U.S. Navy, Naval 

Facilities Engineering Command, Southern Division (NAVFACENGCOM-Southern Division). This report 

is based on the results of previous investigations as listed below. 

Investigation 

Initial Assessment Study performed by 
Envirodyne Engineers 

Verification Study performed by Geraghty 
and Miller 
Visual Site Inspection conducted by the 
United States Environmental Protection 
Agency (EPA) 
Preliminary Remedial Investigation 
(Rl)conducted by IT Corporation 

RCRA Facility Investigation/Remedial 
Investigation (RFIIRI) conducted by IT 
Corporation 
Delineation Sampling Report for Interim 
Remedial Action (IRA) at SWMU 1 conducted 
by Bechtel Environmental, Inc. (BEI) 
Supplemental RFI/RI conducted by B&R 
Environmental 

Date Regulatory Driver 

1985 Naval Assessment and Control of 
Installation Pollutants Program 
(NACIP) 
NACIP 1987 

1988 

1991 

1994 

1996 

1997 

Resource Conservation 
Recovery Act (RCRA) 

and 

Comprehensive Environmental 
Response Compensation and 
Liability Act (CERCLA) 
RCRA/CERCLA 

RCRAICERCLA 

RCRAlCERCLA 

SITE DESCRIPTION 

SWMU 1 (previously known as Site No. 4) consists of a former open disposal and burning area in the 

southeastern part of Boca Chica Key, between Stone Road and the mangrove swamp fringing Geiger 

Creek and the Atlantic Ocean. It was operated from 1942, when the NAS activity was established on 

Boca Chica, until the mid-1960s. SWMU 1 reportedly received general refuse and waste associated with 

aircraft maintenance activities. The list of possible wastes it received includes waste oil, hydraulic fluid, 

paint thinner, and solvents. An estimated 2,600 tons of waste were disposed of or burned each year. 

Three abandoned aboveground fuel storage tanks were in the northwestern part of the site. The area of 

waste disposal and burning (approximately 4 acres) is indicated by debris present near the eastern edges 

of the site. SWMU 1 was the subject of an IRA in the spring of 1996 (BEI, 1996). During this IRA, 

contaminated soil and sediment were removed for off-site treatment and disposal. 

029713/P ES-1 CT0 0007 
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CORRECTIVE MEASURE ALTERNATIVE DEVELOPMENT 

Alternatives were developed which evaluate corrective measures that address the COCs and exposure 

pathways in order to achieve the CAOs. Alternatives were developed that range from no action to those that 

address all contaminants that could potentially affect human and ecological receptors. These are briefly 

described below: 

SWMU I Alternatives 

Alternative 1 - No Action: The No Action alternative is a general response action wherein the status quo is 

maintained at the site. This alternative is retained to provide a baseline for comparison to other alternatives 

and therefore, does not address the remaining contamination of the soils, sediment, sunace water, and 

groundwater. 

Alternative 2 - Limited Action: This alternative consists of one major component; institutional controls (i.e., 

limited site access, monitoring, site development restrictions, and educational programs). Limited site access 

would be imposed to eliminate or reduce the pathways of human exposure to contaminants at the site. In 

addition, annual surface-water, sediment, and groundwater sampling and biennial (every two years) 

biomonitoring would be conducted. A reevaluation of the site would be performed every 5 years to determine 

if any changes to the controls would be required. The site reevaluation every 5 years would make 

recommendations for further action at the site (i.e., continued monitoring, additional remedial action, no 

further action, etc.). 

Alternative 3 - Remove, Treat, and Dispose of Soil Contaminated at Concentrations Greater than Federal 

Department of Environmental Protection (FDEP) Industrial Remedial Goal Options (RGOs); Institutional 

Controls: Under this alternative, approximately 500 cubic yards (yd3) of soil contaminated in excess of 

FDEP Industrial Remedial Goal Options (RGOs) would be excavated from a hot-spot outside the perimeter of 

the IRA. Stockpiled soils will be transported to an off-site RCRA permitted Treatment, Storage, and Disposal 

Facility (TSDF) for treatment and disposal. The environmental impacts of this alternative involve the 

excavation of wetlands. These wetlands consist of a well-established mangrove swamp. This alternative 

would also include the implementation of institutional controls (i.e., limit site access, site development 

restrictions, and educational programs) to eliminate or reduce pathways of exposure to contaminants at the 

site and monitoring to reassess the nature and extent of site contaminants. A reevaluation of the site would 

be performed every 5 years to determine if any changes to the controls would be required. 

Alternative 4 - Remove, Treat, and Dispose of Contaminated Soil and Sediment: Institutional Controls: 

Under this alternative, approximately 5,100 yd3 of contaminated soil would be excavated outside the 

029713/P ES-3 CT0 0007 
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reviews of the data collected. if the planned usage of the site changes to a more residential land use 

scenario or if the IRA is not found to be protective, then Alternative 3 or 4 should be reconsidered or a new 

CMS should be conducted. 

029713/P ES-5 CTO 0007 



Rev. 3 
03/I 3198 

1 .O INTRODUCTION 

B&R Environmental conducted a CMS of SWMU 1, Boca Chica Open Disposal Area, NAS Key West 

under Contract Number N62467-94-D-0888, Contract Task Order 0007, for the U.S. Navy, 

NAVFACENGCOM-Southern Division. This CMS was based on the results of previous investigations as 

listed below. 

Investigation Date Regulatory Driver 

initial Assessment Study performed by 1985 Naval Assessment and Control 
Envirodvne Engineers installation Pollutants Program 

(NACIP) 
Verification Study performed by Geraghty 1987 NACIP 
and Miller 
Visual Site Inspection conducted by the 1988 
United States Environmental Protection 
Agency (EPA) 
Preliminary Remedial Investigation 1991 
(Rl)conducted by IT Corporation 

Resource Conservation 
Recovery Act (RCRA) 

Comprehensive 

RCRA Facility Investigation/Remedial 1994 
Investigation (RFI/RI) conducted by IT 

RCRA/CERCLA 

Corporation 
Delineation Sampling Report for Interim 1996 RCRAICERCLA 
Remedial Action (IRA) at SWMU 1 conducted -I 
by Bechtel Environmental, Inc. (BEI) 
Supplemental RFI/RI conducted by B&R 1997 RCRA/CERCLA 

1 Environmental I 

SWMU 1 was the subject of an IRA in the spring of 1996 conducted by Bechtel Environmemal Inc. for 

NAVFACENGCOM-Southern Division. During this IRA, contaminated soil and sediment were removed for 

off-site treatment and disposal. This CMS addresses any additional corrective measures that may be 

required. All samples of soil, sediment, groundwater, and surface water obtained during the Supplemental 

RFI/RI were taken prior to implementation of the IRA. However, the human health and ecological risk 

assessments performed under the Supplemental RFI/RI utilized soil and sediment contamination levels 

remaining following the IRA. The risk assessments verified the necessity for the CMS. 

A draft version of this CMS (Rev. 1) was prepared by B&R Environmental in August 1997 and was 

submitted to the EPA and FDEP at this time. Additionally, a final version (Rev. 2) was submitted in 

January 1998. Regulators’ comments to the draft and final documents and responses to these comments 

’ are provided in Appendix F. 

I 0297 13/P l-l CT0 0007 
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Measures Implementation is to design, construct, operate, maintain, and monitor the performance of the 

corrective measure or measures selected. 

In addition to RCRA/HSWA sites at the base, there are several Installation Restoration Program (IRP) 

sites. Clean-up activities for the IRP are implemented in accordance with the National Contingency Plan 

(NCP) and CERCLA as amended by the Superfund Amendments and Reauthorization Act (SARA). 

CERCLA establishes the approach to address and clean up hazardous waste sites at both private and 

Federal facilities. Remedial Investigations (RI) are conducted under CERCLA to determine nature and 

extent of rejeases or potential releases from specific sites. 

IT Corporation conducted the Phase I RFI/RI (IT, 1994) from 1992 through 1994. This investigation 

confirmed the presence of contamination at specific NAS Key West sites. The Supplemental RFIIRI was 

conducted in accordance with HSWA Permit No. FL6-170-022-952 issued by the EPA. A Corrective Action 

Management Plan (CAMP) has been prepared to describe the strategy for implementing the RCRA CAP 

at NAS Key West (ABB, 1995a). 

In January 1996, B&R Environmental implemented the Supplemental RFVRI Sampling and Analysis Plan 

(SAP) in accordance with the regulatory-approved planning documents (ABB, 1995b) at SWMU 1. The 

RFI/RI sample results were used for chemical and toxicological analyses to determine risks to human 

health and ecological receptors. A limited validation effort was performed for the analytical data collected 

by B&R Environmental. The data provided in the RFVRI (IT Corporation, 1994) prepared by IT 

Corporation was also used to assess site risks. 

The data obtained from the January 1996 field sampling at SWMU 1 were partially validated using the 

industry-accepted process described in Section 2.0 of Appendix G of the RFVRI (B&R Environmental, 

1997). In general, this data assessment process followed Contract Laboratory Program (CLP) Protocol 

and Naval Facilities Engineering Service Center data quality assessment guidance. All 1996 data 

received a limited validation review; approximately 10 percent of 1996 data was fully validated. Historical 

data were not subjected to any data quality assessment. They were assumed to have been assessed 

during their investigation activities and were accepted at face value since records of validation were not 

available. 

In November 1996, additional groundwater sampling was conducted to further evaluate the nature and 

extent of contamination in the groundwater. The Supplemental RFI/RI recommended that a CMS be 

conducted for SWMU 1, Boca Chica Open Disposal Area. 

029713/P 1-3 CT0 0007 
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2.0 DESCRIPTION OF CURRENT CONDITIONS 

2.1 SITE DESCRIPTION 

SWMU 1 (previously known as Site No. 4) consists of a former open disposal and burning area in the 

southeastern part of Boca Chica Key, between Stone Road and the mangrove swamp fringing Geiger 

Creek and the Atlantic Ocean as shown in Figure 2-1. It was operated from 1942, when the NAS activity 

was established on Boca Chica, until the mid-1960s. SWMU 1 reportedly received general refuse and 

waste associated with aircraft maintenance activities. The list of possible wastes it received includes 

waste oil, hydraulic fluid, paint thinner, and solvents. An estimated 2,600 tons of waste were disposed of 

or burned each year. Three abandoned aboveground fuel storage tanks were in the northwestern part of 

the site. The area of waste disposal and burning (approximately 4 acres) is indicated by debris present 

near the eastern edges of the site. 

2.2 SITE GEOLOGY AND HYDROGEOLOGY 

,--, 
The site-specific geology and hydrogeology of the unit were determined from soil borings and monitoring 

wells installed during the Preliminary RI (IT, 1991) the RFI/RI (IT, 1994) and the Supplemental RFVRI 

(B&R Environmental, 1997). The material encountered during the soil borings and the installation of the 

monitoring wells consisted of fill overlying natural oolitic limestone. The fill material was encountered at 

the ground surface and ranged to 8 feet below ground surface (bgs). Specifically, the fill material was 

composed of sand and gravel mixed with silt, reworked crushed oolitic limestone, and shell fragments. 

Natural oolitic limestone and limestone/sand mixtures encountered below the fill continued to boring 

termination in all monitoring wells. The standard penetration test (SPT) blow counts recorded during soil 

boring shows that the limestone beneath the fill is of medium density. 

---, 

Geotechnical data (obtained from a composite soil sample collected during the Preliminary RI [I’T, 1991 J) 

included grain size distribution, moisture content, soil pH, cation exchange capacity, total organic content 

(TOC), and permeability. Grain size analysis indicates the soil is a poorly sorted medium- to coarse- 

grained sandy gravel with fines, The soil has a pH of 7.50 and a cation exchange capacity of 35.74 

milliequivalents per gram (meq/g), indicating the soil has a relatively low ability to capture and retain 

cations. The TOC value of 1.04 milligrams per kilogram (mg/kg) indicates minimal organic imatter to 

attenuate contaminants. The permeability value of the soil is 2.29E-06 centimeters per second (cm/set), 

which is representative of low-permeability materials. 
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A series of wells have been installed at SWMU 1 during the Initial Investigation (Geraghty 8 Miller, 1987) 

the Preliminary RI (IT, 1991) the RFVRI (IT, 1994) and the Supplemental RFI/RI (B&R Environmental, 

1997). An additional well was installed during the Supplemental RFI/RI at the southeast edge of NAS Key 

West property adjacent to SWMU 1 to perform downgradient sampling of groundwater. The Preliminary 

RI reports that oolitic limestone is expected to have hydraulic conductivity values at the higher end of the 

range from 72 gallons per day per square foot (gpd/ft2) to 1,024 gpd/V, whereas the compacted fill is 

expected to represent the lower end of the stated values. 

Groundwater flow direction during the RFI/RI was from the west of the unit toward the mangroves, Geiger 

Creek, and the Atlantic Ocean to the east of the unit. The hydraulic gradient of groundwater flow at 

SWMU 1 was 0.0009 feet per foot (ft/ft). Groundwater level measurements collected on January 30, 

1996, were generally consistent with the easterly flow previously observed. Groundwater levels are 

approximately a foot below ground -surface. The average groundwater elevations shown in Figure 2-2 

indicate the groundwater flow observed at the unit. 

2.3 INTERIM REMEDIAL ACTION 
-cm-. 

Lead contamination was identified in the soils and sediment during the RFI. Jn Spring 1996, an IRA was 

conducted at SWMU 1 to address this contamination. The remediation was performed to prevent the 

further migration of lead (in soil and sediment) into other media and the biota at the site. The extent of the 

excavation was determined based on the RFI sampling results, and supplemented prior to and during the 

excavation with delineation sampling test results The revised CERCLA Guidance Document on lead in 

soils (July 1994) and the FDEP clean-up goals for sediment (i.e., Approach to the Assessment of 

Sediment Quality in the Florida Coastal Waters, FDEP, 1994) were used to define areas to be excavated 

based on a clean-up level of 400 mg/kg lead. The boundaries of the excavation are shown in Figure 2-2. 

,/-- 

The remedial action consisted of lead contaminated soil and sediment removal and stockpile as 

necessary, and then loading the soil and sediment into containers for transport. The removal of rnaterials 

was performed down to bedrock at a depth of approximately 1 to 1.5 feet bgs. Based on the RFI 

conducted by IT and delineation sampling Toxicity Contaminant Leaching Procedure (TCLP) results, one 

soil sample was identified to be a characteristic hazardous waste for lead. However when this area was 

resampled for TCLP it did not exceed the criteria for lead. No other sample collected failed the TCLP 

criteria. Soils that exceeded lead concentrations of 400 mg/kg and sediments that exceeded 30.2 mg/kg 

were excavated and treatedilandfilled off-site. In some cases, soil/sediment exceeding the criteria were 

not removed if significant amounts of mangroves had to be removed. The nonhazardous waste was 

029713/P 2-3 ‘ST0 0007 
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disposed in a licensed municipal landfill. Based on existing data, remaining soil and sediment at SWMU 1 

is not considered to be a RCRA waste. 

Field management practices were used to prevent stormwater and sediment runoff from becoming a 

pathway for migration of contaminants. These practices included the use of straw bale barriers backed 

with an Impermeable plastic ~~h-elmrri~~~~d~~~~x~~~~~~tr~ 

contaminated water from escaping during excavation -activities into the surrounding wetlands. 

Confirmatory samples were collected from the excavated area to verify removal of the impacted soil. 

Samples were collected from the edge of the excavation and analyzed for total lead. Excavation was 

down to bedrock; therefore, confirmation samples were not collected from the excavation floor. 

Furthermore FDEP soil cleanup goals were utilized as clean-up criteria (FDEP, 1995a). 

Crushed stone and sand backfill was placed in the excavation to uniform depth of 6 inches above bedrock. 

An additional 6 inches of topsoil was placed on top of the crushed stone. The result was an area that is 

0.5-l foot below the original grade at the site and the area retains surface water to promote the natural 

revegetation of the site with mangroves. 

/ --\ 
Of the total excavation, approximately 71 tons of soil and sediment were excavated, classified, and 

treated/disposed off-site as hazardous waste for lead. Approximately 7,400 tons of contaminated soil and 

sediment were excavated and disposed off-site as nonhazardous waste. Approximately 5,800 tons of 

clean backfill were placed in the excavation. 

2.4 SUMMARY OF THE NATURE AND EXTENT OF CONTAMINATION 

Most of the contamination found in the environment at SWMU I is directly attributable to its past use as a 

burn area and an open disposal facility. The site received general refuse and waste associated with 

aircraft operations and maintenance for more than two decades. These wastes potentially included 

hydraulic fluids, paint thinners, waste oils, and solvents. Investigations detected VOCs, SVOCs, 

inorganics, and pesticldes/PCBs at the site, although the occurrence of compounds throughout the site 

was not geographically or temporally consistent. The VOCs, SVOCs, and inorganics are probably related 

to disposal activities at the site. VOCs that were found predominantly in groundwater directly beneath the 

excavated area where most disposal activities occurred likely resulted from the migration of waste 

organics and solvents through the now-removed soil. SVOCs and inorganics (major soil and sediment 

contaminants) may be sourced to primary wastes disposed of at the site. 
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The following discussions summarize the nature and extent of contamination. All of the chemicals 

detected at SWMU 1 were compared to ARARs and screening action levels (SALs) for each medium. 

These ARARs are discussed in Section 3.0 and SALs are discussed in Section 2.3.1 of the Supplemental 

RFI/RI (B&R Environmental, 1997). 

Groundwater 

In the Supplemental RFI/RI Report, inorganics and VOCs were the predominant groundwater 

contaminants, Metals were detected in the 1990 and 1993 investigations by IT Corporation, with 

aluminum and lead detected most frequently in 1990 and antimony in 1993. The detection of widespread 

metal contamination in the groundwater in the past could not be duplicated during the January 1996 

sampling event. A number of VOCs, including 1,2-dichloroethene, benzene, ethylbenzene, vinyl chloride, 

and methylene chloride were detected in the 1986 groundwater survey in the immediate vicinity of the 

area that was later excavated. On average, the frequency of detection and concentration of VOCs in the 

groundwater has declined over the years. VOCs were not detected in any of the wells sampled in 

January 1996. Figures 2-3 through 2-7 depict selected analytical results in excess of the ARAR/SAL 

criteria for each of the historical sampling events and the current investigations. ARAR/SAL criteria are 

illustrated in the figures. 

CMS Groundwater SamrAinq 

In November 1996, additional groundwater sampling was conducted at four selected existing wells 

(KWMOG, KWM07, MW4-1, and SIMW-5) at SWMU 1 to further evaluate the overall conditions of the 

site’s groundwater for the preparation of this CMS. The results of this sampling are presented in Appendix 

D. The wells represent a cross-section of the series of wells at the site. In addition, a single downgradient 

monitoring well was placed at the edge of the Navy’s property on Old Boca Road (i.e., southeast of 

SWMU 1) to assess potential off-site migration of contamination. 
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The November 1996 groundwater sampling detected two VOCs, 1,2-dibromo3-chloropropane at Sl MW-7 

[1.0 microgram per liter @g/l)] and vinyl chloride at KWMOG (2.0 pg/I) and KWM07 (2.8 us/l), in excess of 

their respective ARAREAL criteria. The VOC 1,2-dibromo-3-chloropropane was not previously ‘detected 

at SWMU 1 and is commonly used as a soil fumigant/pesticide. A single SVOC detection was observed 

for 1 ,Sdichlorobenzene at KWMOG (5.0 ug/l). This concentration is well below the ARAR/SAL criteria. No 

pesticides or polychlorinated biphenyl (PCB) detects were recorded. 

The results from the metal analyses in excess of their respective ARAREAL criteria were thallium at 

KWM07 (6.2 pg/l) and SlMW-5 (2.5 pg/l), mercury at SIMW-5 (4.6 ug/l), and aluminum at Sl MW-7 

(1,240 us/I). Chemicals detected in the groundwater in excess of ARAR/SAL criteria are presented in 

Figure 2-7. All analytical results for the November 1996 groundwater sampling event is pres)ented in 

Appendix C. Thallium had not been detected at KWM07 in three previous sampling events. 

,/’ --_ 

In January and November 1996, low flow sampling techniques were conducted to acquire more 

representative groundwater samples for metal analyses. In addition, the November 1996 low flow 

sampling event was conducted with and without filtering for each of the metal samples to determine if 

turbidity may have had a role in the metal analyses results. The filtered sample results were comparable 

to the unfiltered sample results. 

Current Conditions of Groundwater 

A comparison of the two 1996 sampling events with the previous sampling events (i.e., 1986, 1990, and 

1993) reveals notable differences. These are likely attributable to natural attenuation of both the organic 

and inorganic contaminants and the effects of the IRA. A comparison has been prepared to present the 

current conditions of the SWMU 1 groundwater. 

In November 1996, vinyl chloride was detected at KWMOG and KWM07 in excess of the ARARfSAL 

criteria of 1 .ug/L. These two wells were not sampled in January 1996. The levels of vinyl chloride at the 

two wells in November 1996 were slightly less than the results from 1993. 1,3-dibromo-3-chlorolpropane, 

detected at SlMW-7 (installed in November 1996) had not been detected during previous sampling 

events. Other VOCs were also detected during the November 1996 sample event at KWMOG, KWM07, 

and SIMW-5 but were below the ARARISAL criteria of 0.2 ug/L. The location of these three wells are 

within or border the area excavated during the IRA. 
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In January 1996, SVOCs and a single pesticide contaminant (aldrin) were detected at monitoring well 

SlMW-4 (0.036 us/l). The only previous detection of these contaminants was in 1986 at KWM05. The 

1993 analyses of a KWM05 sample did not detect any pesticides or SVOCs in excess of ARAR/SAL 

criteria. No SVOCs were detected in excess of the ARAR/SAL criteria during the November 1996 

sampling event. 

In November 1996, thallium, mercury, and aluminum were detected in groundwater at SWMU 1 in excess 

of the ARAR/SAL criteria. Elevated levels of thallium were detected in two wells (KWM07 and SIMW-5) 

and elevated levels of mercury and aluminum were each found in one well (SlMW-5 and SIMW-7, 

respectively). Only manganese and thallium were detected during the January 1996 sample event in 

excess of the ARARISAL criteria and only at SlMW-4. Prior to 1996 the metals that were detected in 

excess of ARAR/SAL criteria for groundwater at SWMU 1 included mercury (1986) cadmium and 

manganese (1990), lead (1990 and 1993), and antimony and beryllium (1993). In 1996, elevated levels of 

metals were found at the majority of wells sampled. 

The results of the November 1996 sampling event are consistent with the results of the January 1996 

sampling event and give an indication of the current groundwater condition at SWMU 1. Thus, the CMS is 

based only on groundwater data obtained from the January and November 1996 sampling events. The 

analytical results indicate vinyl chloride and thallium appear to be the main groundwater contaminants in 

SWMU 1. A preliminary comparison of groundwater concentrations at SWMU 1 versus MCLs (EPA 

1995a) and Florida MCLs are presented in Section 2.5. In addition, the location of these groundwater 

contaminants is limited to the area where the IRA took place at KWM07 and its border at SIMW-4 and 

S? MW-5. 

Soils and Sediment 

Metals, SVOCs, and pesticides were the most significant soil and sediment contaminants at SWMU 1. 

Investigations detected a number of VOCs in soils and sediments; however, with the exception of acetone 

(0.16 mglkg) in sediment, concentrations were below the most restrictive ARARlSAL criteria. SVOC and 

metal contamination was not limited to a particular region of the site, although SVOC contamination was 

highest in the north-central and northeastern portions of SWMU I. SVOCs found in excess of ARAR/SAL 

criteria in soil or sediment at the site include: benzo(b)fluoranthene, benzo(g,h,i)perylene, 

benzo(f)fluoranthene, fluoranthene, chrysene, pyrene, benzo(a)pyrene, dibenzo-(a, h)anthracene, and 

indeno(l,2,3-cd)pyrene. These chemicals are known as polynuclear aromatic hydrocarbons (PAHs) and 

are common constituents of asphalt and, more generally, in fossil fuels. Aluminum, barium, beryllium, 

cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, selenium, silver, tin, 
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vanadium, and zinc were detected in soil or sediment samples, although many detections were below the 

most restrictive ARAR/SAL criteria. These metals are commonly found in most uncontaminated soils. 

Average background concentrations in all media at SWMU 1 are presented in Section 2.6. In sloil, peak 

metal concentrations for chromium (184 mglkg), copper (407 mg/kg), manganese (467 mg/kg), and 

mercury (6.2 mg/kg) were found almost exclusively in the most northwesterly sample, SISS-7. The 

maximum sediment concentrations were spread among several samples, but SlSS-3, a sample taken in 

1993 from the edge of the excavated area, contained the most metal concentrations above ARARISAL 

criteria including copper (430 mglkg), lead (327 mg/kg), mercury (1.9 mg/kg), silver (3.5 mglkg), and zinc 

(168 mg/kg). 4,4’-DDT, 4,4’-DDD, and 4,4’-DDE (pesticides) occurred in both soil and sediment samples 

with the highest levels found in the soil from the northern part of the site. The presence of its 

biotransformation products indicates that 4,4’-DDT has been in the soil and sediment at the site for some 

time. The maximum 4,4’-DDE detection in soil was 4.7 mg/kg. The next most prevalent pesticide was 

4,4’-DDE (1.73 mglkg) followed by 4,4’-DDD (1.40 mg/kg). Chemicals detected in soil are presented in 

Figures 2-8 and 2-9. Chemicals detected in sediment are presented in Figures 2-10 and 2-‘I 1. The 

figures include analytical results which exceed the most restrictive ARAR/SAL levels from historical 

sampling events and current investigations. ARARlSAL criteria are presented in the figures. Aroclor-1260 

was detected at two of the soil sampling sites, both in the north-central region of SWMU 1. 

Surface Water 

Surface-water contamination at SWMU 1 consisted almost exclusively of metals. Investigations (detected 

several SVOCs and VOCs which did not exceed ARARISAL levels. Bis(2-ethylhexyl)phthalate (4.0 ug/l), 

an SVOC, carbon disulfide (4.0 pg/l), a VOC, and sulfide (11,000 us/l), an inorganic compound, were the 

only nonmetals that exceeded ARARs or SALs in surface water. All of these occurrences were isolated. 

The metals found in surface water were also components of soil or sediment contamination, although the 

occurrences were not necessarily well correlated geographically (i.e., high surface-water concentrations of 

a metal did not necessarily correspond to high sediment concentrations at the same location). E3eryllium 

(1.2 vg/l), cadmium (13.7 pg/l), copper (272 ug/l), lead (377 pgll), manganese (12.6 Is/l) , mercury 

(8.4 pg/l), vanadium (3.2 us/l), and zinc (731 pg/I) all exceeded ARAR/SAL surface-water limits, but their 

occurrences were isolated. Metals were detected in most of the surface-water samples, but S-l, which 

was taken in the confines of the area later excavated, and SISS-6SW to the south of the excavated area 

appeared to contain the greatest number of metal contaminants. Chemicals detected in surface water 

which exceed ARARlSAL criteria are presented in Figure 2-12. ARARISAL criteria are presented in the 

figure. The figure includes an;3lytical results from historical sampling events and current investigations. 

,--. \ 
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2.5 HUMAN HEALTH RISK ASSESSMENT (HHRA) SUMMARY 

, -“-. 

The baseline Human Health Risk Assessment (HHRA) in the Supplemental RFVRI is a qualit,ative and 

quantitative assessment of actual or potential risks for SWMU I. A discussion of the SWMU 1 baseline 

HHRA is presented in the Supplemental RFVRI. A list of chemicals of potential concern (COPCs) was 

developed for each environmental medium covered by this CMS report. Only those chemicals found to be 

of potential concern were considered for evaluation in the quantitative risk assessment. 

The COPCs were selected for each environmental media sampled at SWMU 1 except groundwater which 

was determined to not be a potential concern to human receptors. The potential receptors that apply to 

media sampled at SWMU 1 include current adolescent and adult trespassers, current occupational 

workers, current site maintenance workers, future excavation workers, and future residents, Except for 

the excavation worker, all potential receptors and exposure pathways were evaluated quantitatively. 

Although lead was selected as the only COPC for subsurface soils, the Integrated Exposure and Uptake 

Biokinetic (IEUBK) model (EPA, 1994a) (which quantitatively evaluates lead exposure) is applicable only 

for child receptors as explained under the IEUBK Lead Results. Therefore, no estimated carcinogenic or 

noncarcinogenic risk is presented for the excavation worker scenario. 

The estimated cumulative carcinogenic and noncarcinogenic risks for hypothetical future residents, 

trespasser adults and children, maintenance workers, excavation workers, and occupational workers at 

SWMU 1 are listed in Table 2-1. The total risk for each exposure route and the cumulative risk across all 

exposure pathways are also included. The HHRA was prepared in five parts: carcinogenic risks, 

noncarcinogenic risks, the result of the evaluation of lead in surface soils using the IEUBK model, a 

comparison of groundwater results to screening criteria, and a special note concerning fish. 

Carcinonenic Risks: The estimated carcinogenic risk for future residents (3E-04), is greater than the EPA 

“target risk range” of 1 E-04 to 1 E-06. Dermal contact with surface soil for the future resident had an ICR 

of IE-04. This exposure route contributes the most to the cumulative carcinogenic risk for the future 

resident. 

The principal COPCs contributing to these cancer risks were Aroclor-1260 (surface soil), benzo(a)pyrene 

(surface soil and sediment), and arsenic (surface soil and sediment). Arsenic is a major contributor to risk 

in surface soil; however, it was detected at levels that were just above background. Benzo(a)pyrene is a 

major contributor to the risk in surface soil and sediment; however, PAHs detected in SWMU 1 are 

associated with levels that may be attributed to sources other than site contamination. For example PAHs 

detected in soil samples may be associated with runoff from asphalt parking lots or roads. The estimated 
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TABLE 2-l 

CUMULATIVE RISKS 
SWMU 1* 

NAS KEY WEST, BOCA CHICA KEY, FLORIDA 
PAGE 1 OF 2 

Trespasser 
Exposure Route Resident Trespasser Adult Adolescent Maintenance Worker Excavation Worker Occupational Worker 

INCREMENTAL CANCER RISK 
htface Soil I 

1 E-04 5E-06 4E-06 3E-06 NA * ., . I 
I 

?F-II5 v- “V 1 

7E-05 1 E-06 2E-06 9E-07 NA I I 8E-Dfi .- __ 
9E-08 5E-10 7E-10 7E-10 NA I 2E-08 
2E-04 6E-06 6E-06 4E-06 NA 4E-05 

Dermal contact 
Incidental ingestion 
tnhalation of fugitive dust 

Subtotal of Media 
Subsurface Soil 1 
Dermal contact 
Incidental ingestion 
inhalation of fugitive dust 

Subtotal of Media 
Sediment 
Dermal contact 
Incidental ingestion 

Subtotal of Media 
Surface Water 
Dermal contact 
Incidental ingestion 

Subtotal of Media 
Total 
HAZARD INDEX 
Surface Soil 
Dermal contact 
Incidental ingestion 
Inhalation of fugitive dust 

Subtotal of Media 
Subsurface Soil 
Dermal contact 
Incidental ingestion 
Inhalation of fugitive dust 

Subtotal of Media 
Sediment 
Dermal contact 
Incidental ingestion 

Subtotal of Media 

NA 
J 

NA NA NA l * NA 

NA NA NA NA l * NA 

NA NA NA NA t* NA 

NA NA NA NA *t NA 

6E-05 2E-05 1 E-05 NA NA NA 
5.1 E-05 6E-06 6E-06 NA NA NA 

1 E-04 3E-05 2E-05 NA NA NA 

6E-07 1 E-07 1 E-07 NA NA NA 

2E-06 3E-07 3E-07 NA NA NA 
3E-06 4E-07 4E-07 NA .NA NA 
3E-04 4E-05 3E-05 4E-06 tt 4E-05 

7E-01 3E-02 5E-02 I 2E-02 NA 1 E-01 
4E+OO 3E-02 6E-02 2E-02 NA 2E-01 
1 E-03 4E-06 9E-06 4E-06 NA 9E-05 
5E+OO 6E-02 lE-01 4E-02 NA 3E-01 

NA NA NA NA l * NA 
NA NA NA NA t* NA 
NA NA NA NA l * NA 
NA NA NA NA l * NA 

3E-01 9E-02 IE-01 NA NA NA 
3E-01 2E-02 3E-02 NA NA NA 
6E-01 1 E-01 IE-01 NA NA NA 
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TABLE 2-1 

‘? 
/ 

CUMULATIVE RISKS 
SWMU I” 

NAS KEY WEST, BOCA CHICA KEY, FLORIDA 
PAGE 2 OF 2 

Trespasser 

Exposure Route Resident Trespasser Adult Adolescent Maintenance Worker Excavation Worker Occupational Worker 

HAZARD INDEX (cont.) 
Surface Water 
Dermal contact 8E-02 6E-03 8E-03 NA NA NA 

incidental ingestion 2E-01 1 E-02 3E-02 NA NA NA 

Subtotal of Media 3E-01 2E-02 4E-02 NA NA NA 

Total 6E+oo 2E-01 2E-01 4E-02 l * 3E-01 

l = Chemical-specific risks are presented in Appendix A. 
l * = Either no COPCs were selected or the COPCs selected for this pathway did not have applicable toxicity values. 
NA = Not applicable, pathway is not applicable for the respective media. 
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carcinogenic risks for trespasser adults (4E-05) trespasser adolescents (3E-05) maintenance workers 

(4E-06) and occupation workers (4E-05) are within the EPA target risk range. The principal COPC 

contributing to these cancer risks was benzo(a)pyrene (surface soil and sediment). No quantitative 

carcinogenic risk was estimated for excavation workers because lead was the only COPC selected for 

subsurface soils. 

Noncarcinoaenic Risks: The cumulative HIS for the future resident (6) exceeds 1.0, a benchmark below 

which adverse noncarcinogenic health effects are not anticipated under conditions established in the 

exposure assessment. The principal COPCs in the surface soil and their associated hazard quotient (HQ) 

contributing to the noncarcinogenic risk are iron (HQ = 1.27), manganese (HQ = 1.25) antimony (HQ = 

0.49) arsenic (HQ = 0.36) cadmium (HQ = 0.42), and mercury (HQ = 0.28). The target organs for these 

chemicals are as follows: antimony (heart), cadmium (kidney), arsenic (skin), iron (pancreas and liver), 

manganese (central nervous system), and mercury (kidney and central nervous system). Manganese and 

iron in surface soil are the primary noncarcinogenic risk drivers for the future resident (via ingestion) at 

SWMU 1. In general, iron and manganese were five to eight times higher than background and may be 

associated with past site activities, which include disposal of residential and industrial rubbish. However, 

there is a high uncertainty associated with iron’s oral reference dose (RfD). Other than iron and 

manganese, no other COPCs have HQs greater than 1 .O for the surface soil ingestion exposure route and 

no HI based on the same target organ would be above 1.0. The HQs for all other receptors at SWMU 1 

are less than or equal to 1.0. No quantitative noncarcinogenic risk was estimated for excavation workers 

because lead was the only COPC selected for subsurface soils. 

IEUBK Lead Results: The IEUBK Lead Model (v.0.99) was used to characterize potential effects 

associated with exposure to media containing lead (EPA, 1994a). The model was run two ways: using 

the representative concentration and using the average concentration. The purpose of this was to give 

the risk manager a range of risks based on a conservative exposure (using the representative 

concentration) and an average exposure (using the average concentration). 

Using the representative concentration, the model results predict that 64.0 percent of residential children 

exposed under similar conditions might have blood-lead levels above IO ug/dL (EPA, 1994). This 

exceeds the protective guideline of 5 percent for the maximum proportion of individuals with blood levels 

above 10 ug/dL. The model inputs assumed were the default parameter values, 740 mg/kg lead in site- 

related soils, and 74.4 ug/L lead in groundwater. 

Using the average concentration, the model predicts that 4. I percent of residential children exposed under 

similar conditions might have blood-lead levels above IO ug/dL. This is less than the protective guideline 
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of 5 percent for the maximum proportion of individuals with blood levels above IO ug/dL. Tha model 

inputs assumed were default parameter values, 111.23 mg/kg lead in site-related soils, and 22.3 ug/L lead 

in groundwater. 

Quantitative and Qualitative Risk Assessment for Groundwater: Groundwater was not evaluated as part 

of the baseline HHRA because it is classified as Class G-III, nonpotable water by FDEP. As discussed in 

the Supplemental RFI/RI Report (B&R Environmental, 1997), groundwater obtained from the surficial 

aquifer at Key West has a high salinity and the public water supply obtained from the mainland is officially 

designated as the only potable source. No freshwater public or registered domestic wells exist, although 

domestic wells are reportedly used for purposes such as flushing water. Although treatment could 

possibly be used to improve water quality, the local water authority has authority to regulate all potable 

supplies in the Keys. A preliminary comparison of unfiltered groundwater concentrations at the SWMU I 

versus tap water Risk-Based Concentrations (RBCs) (EPA, 1996) and MCLs (EPA, 1995a) is presented in 

Tables 2-2 and 2-3 to provide a benchmark of the magnitude of contamination in the groundwater. 

Fish and the Quantitative Risk Assessment: Fish and shellfish at SWMU I were not considered a human 

health concern because intensive fish collection activities did not reveal any edible fish at the site. A more 

complete discussion of this subject is presented in Section 4.1 of the Supplemental RFVRI Report (B&R 

Environmental, 1997). 

Chemicals of Concern 

From the COPCs chosen for each medium in the baseline HHRA, COCs were selected. The selections 

were made because the COC contributed significant cancer risk (1 E-06) of a non-cancer HQ above 0.1 in 

conjunction with a receptor scenario having a total risk (combined across the pathways) above the level of 

concern (IE-4 cancer risk or HI of 1.0). Other sources of risk-based criteria include RCRA Corrective 

Action Levels, FDEP Soil Cleanup Goals (RGOs) and ARARs. The COCs selected at SWMU 1 are as 

follows: 
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TABLE 2-2 

OCCURRENCE, DISTRIBUTION, AND COMPARISON TO MCLS AND TAP WATER RBCS 
INORGANICS IN GROUNDWATER SWMU 1 &g/L) 

NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

Frequency of 

t5acKgrouna 
Range of 
Positive Frequency of 

Site 
Range of 
Positive 

1 Average 1 MCL* 1 MCL? 
I 

1 1 RBC? 1 
40575.800 10887 I NI I YA I 37.000 I Y I 

Chemical Detection Detection Average Detect& Detection 
Aluminum 013 Not detected - 8/i 1 ~.~~~ 
Antimony 015 Not detected 1512-r 32.6-251 
Arsenic 316 4.1-l 1.9 4.33 15127 4.40-95 
Barium 616 6.6-l 9.5 13.88 23123 7.95228 

I .- 

I 
I 

t 
on 7Al 
V”..,V 6 ‘Y 15 Y 

I 18.01 1 I 50 I Y 0.045 Y 
I 46.771 -- 

I 
2,onn “.a I I N 2,600 N 

1.21 I 4 N 0.016 Y 
5 I Y 18 N 

c: 
Bervllium I O/6 I Not deh 

I 
scted - I 4127 0.935-1.10 

Cadmium O/6 1 Not detected 1 
1 

2127 I 5.60-9.70 I 1 3 Calcium I 313 1 1~14,696244,OOOl 1 I 181,000 1 1 I 
11/l 1 260,000-8,880,OOO 3,290,486 NL NA NL Ni 1 

1 7n-4nfi I 17 35 Inn I Y I Chromium 
Copper 

Cyanide 

Iron 

216 
016 

213 

213 

0.71-13 I 
I 

4m ..-- I 11177 .“._. I 
I 

I .L”- I YV 

I i 17127 1 
I Not detected - 

, I 1 m-73 .-- . - I 
2.45525 1 77fi I 413 7 I 11 

76.9-97.4 

.-- ‘-- 1 180 N 
25.291 1.300 I 

I 
N I I 5nr-l N I .,___ . . 

I -.. - 
62.6 1 “” 

I 
n-74 n I..” v/u I 

I 56.46 I '7nn _. ._ --- I I v 730 N 
9/i 1 320-20,600 5 97’ ..I... 2.52 

I 
1 NL 

I 
NA 

I 
11,000 Y 

2.5 119 17177 I 17 Q-l-74 An 1 22.36 1 15 I Y NL NA Lead 115 I . ..- .-.-, I I I.“” * 7.7” .- 
Magnesium 313 1 123,750-8252501 

I I 
433,000 1 II/II I 211,000~1,390,ooo I ws 77n r; I Nl YA I I NA 

Manaanese 213 I 3.9-l 0.3 I 487 I in/ii I 7-171 

Men&-y II6 
Nickel o/i 3 

Potassium 313 
Sodium 313 
Thallium 116 
Tin 013 
Vanadium O/6 
Zinc 316 

..-. 
0.13 0.08 ii; 

Not detected 3127 
38,850-l 81,750 119,000 11111 

982,250-6,615,OOO 3,670,OOO 11111 
4.925 2.52 2127 

Not detected 2/l 2 

Not detected - 7123 
3.42-15.3 4.94 17137 

NA = Not applicable. 
NL = Not listed 
l MCL = Maximum Contaminant Level (EPA, 1995a). 
**RBC = Risk-Based Concentration (EPA, 1996). 
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Y 
G: 

a 
0 

5 

OCCURRENCE, DISTRIBUTION AND COMPARISON TO MCLS AND TAP WATER RBNCS 
ORGANICS IN GROUNDWATER SWMU 1 (pg/L) 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 1 OF 2 

I Background Site I I 1 I I 

1 Rannn nf i ---..a- -- 
1Pnr” nf Pnaitivn I 

Range of 

Freauencv of Positive 
Maximum 
Exceeds 

Maximum 
Tap Water Exceeds FreqL -..-, -. . -- . _. _ - ---7-----a ~~ ~~ 

Chemical Detection Detection Average Detection Detection Average 1 MCL* 1 MCL? 1 RBC”’ 1 RBC? 1 

HERBICIDES 

[Methyl parathion I 015 1 Not detected 1 - I Ii4 0.02 1 0.39 NL NA I 9.1 I N 1 
~#Z~TlPWlCC,DP~.. 

,tw”” I VI0 , I”“L uczLciLL=” 1 I IIL-f I “.“I” Y.Y7 I I.L I ,.. . I -.--. I 

SEMIVOLATILE ORGANIC COMPOUNDS 
1,2-dichlorobenzene 014 Not detected - 1127 1.2 2.85 1 

I 
firm “1” I 

I 
N .- I 770 -. - I I N . 1 

2-methylnaphthalene 014 Not detected I MI NA I I cnn N 1 - 1113 268 25.37 I I.L I l.r\ 1 I,..#“” I . . 

4-chloroaniline 014 Not detected - 1113 A 9C. 7.L” r, ne “.Y” I fi I I N ._ I I NI . .- I NA . . I 

Acenaphthene o/4 Not detected - 2124 
3A.lR 1 31=X3 1 

-,. .- -.-- I 
NL 
.- 

I NA I 2.200 
-’ 

I N I 
Acenaphthylene 014 Not detected - 3124 4.6-8 2.38 NL NA 1 NL I NA I 
Bis(2-ethylhexyl)phthalate 014 Not detected - 3117 2-4 3.69 NL NA 4.8 N 
Chtysene o/4 Not detected - II24 1.1 1.62 I NI ..- I NA 9.2 N 
Dibenzofuran 014 Not detected - II13 8 6 I NL I NA 150 N 
Diethyl phthalate 014 Not detected - 1117 1.2 2.96 I NI ._- I NA . 29.000 I --I--- N 
Fluoranthene o/4 Not detected - 2124 8 2.66 1 NL I MA . . . , I 1 c;nn .,““” I 

I 
id . . 1 

Fluorene 014 Not detected - 3124 l-36 567 -.-- I 
I 

NI . .- I 
NA 1 1,500 I N 

Naphthalene 114 2 4.09 2124 34-725 I *isI7 I , u. .u. I Nl ..I I NA ..‘ . I I 5nn .,-~- I N 

Phenanthrene 014 Not detected - 3124 1 x-51 ..- -. I 5 35 -.-- I NL .- I I NA I NL NA I 

Pyrene 014 Not detected - 4124 4 i-n I 3ni I. 4-v L.” I I I Nl ..L I I NA ..e I I iinn ., .-- I I N . . 1 1 
V0l ATILE ORGANIC COMPOUNDS _ __ . . .-- _. ._. . ..- 

I n/3 Not detected - II27 0.8 1.19 200 N ,. I I 3nn . ,...,- I I N . . I 

1 Not detected - 318 1-8 3.56 70 N . I 55 I N I 
3 

Not 7-32 detected 
14.7 II13 2-2 4.19 NL NA . .= . I I snn . ,-..- I 

I 
N . . 1 

4-methyl-Zpentanone o/4 - II13 23 6.0 NL NA I 2.900 , -,--- I N I 
Ardnnr, NL NA I ~7I-m I N 1 r .““.“I 1” l/3 5 5 3/l 3 I-II 4.12 

Rrnmomethene 014 Nnt dntertnri - 1177 !=I 241 NL 

.., . -,. -- I . . 

,.“L ““LIYS”.. , I .,-. I -. I .- 

NA 
I 

8.7 
I 

N 
kin, rl,,*ar,srl - I 1177 I 1-96 1 3 A0 I 6 I Y n36 I Y I Benzene 

Carbon disulfide 
Cis-1,2-dichloroethene 
Chlnrohenzene 

o/3 ,““L “tzL~l.LG” 1 1 “IL, I I-L” L.711 I Y I I -.-- 

013 Nnt ,-Intm-km-l t - I WI 2 II-7 I 377 I NI. NA I 1.000 I N 1 
013 I”“, “I2IFi~lT” I I “I I I I I .7 V.” 

013 Nd ridodd 1 - I Al37 I l-52 

IChloromethane 

Ethylbenzene ldomethane 
m-xylene 

I.“. ““.““&I.. , I -. .- I . . -.-. .- .-- 1 
kin+ ,-!n+ar,arl I WI 1 1 A-6 R 1.34 70 N 61 N 

. .“, ..“.““.-I ( I ,,-, I -.- 1.77 NL NA 39 
kl.4 A~tsr4c.A I I 1177 I 7-7 3 99 NL NA 1.4 

700 N 1.300 
! o/4 I I.“& “TkTr,T” ! 1111 , L L , b.hL 

013 Not detected - 2127 6-7.9 1.94 , ’ o/4 Not-detected - 315 2-3 2.8 I NL NA 1 NL I NA 
010 Not detected - 114 15 4.13 1 10,000 N 1 1,400 N 
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OCCURRENCE, DISTRIBUTION AND COMPARISON TO MCLS AND TAP WATER RBNCS 
ORGANICS IN GROUNDWATER SWMU I (pg/L) 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 
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I 
1 Frequency of] 

Background 
1 Range of 1 

Positive 1 

I 
-. 

IFrequency of//i 

I Chemical I Detection I Detection I Average I Detect& 1 Detection 1 Average 1 MCL* 1 MCL? I iiBC** 1 RBC? 
VOLATILE ORGANIC COMPOUNDS (cont.) 

Methylene chloride 2i3 1 1.5 12127 l-9.7 4.41 5 Y 4.1 Y 
o+p xylenes 010 Not detected l/4 20 5.36 10,000 N 520 N 
Styrene 013 Not detected - II13 2 2.23 100 N 1,600 N 
Toluene o/4 Not detected - 4127 1.2-I 1 2.19 1,000 N 750 N 
Trans-1,2-dichloroethene o/2 1.2 2.07 2/l 9 2.5-6 1.16 70 N 120 N 
Vinyi chloride 013 Not detected - 7127 I-16 3.23 2 Y 0.019 Y 
Xylenes (total) 013 Not detected - l/23 4.8 1.88 10,000 N 12,000 N 

NA = Not applicable. 
NL = Not listed 
‘MCL = Maximum contaminant level (EPA, 1995a). 
“*RBC = Risk-based concentration (EPA, 1996). 



Rev. 2 
0 1 I1 3198 

Surface Soils - Selection Based on Future Resident Exposure Scenario 

l Arsenic 

l Beryllium 

l Cadmium 

l Chromium 

l Copper 

l Iron 

l Lead - Selection Based on FDEP RGOs 

l Manganese 

l Mercury 

4,4’-DDD 

4$-DDE 

4,4’-DDT 

Aroclor-1260 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Dibenz(a,h)anthracene 

Indeno(l,2,3cd)pyrene 

Surface Soils - Selection Based on Occupational Worker Exposure Scenario 

l Lead - Selection Based on FDEP RGOs 

Sediment - Selection Based on Future Resident (Recreational Use) 

l Arsenic 

l Lead - Selection Based on FDEP RGOs 

l Benzo(a)pyrene 

. Dibenzo(a,h)anthracene 

l Indeno(l,2,3-cd)pyrene 

Surface Water 

. Beryllium - Selection Based on Future Resident (Recreational Use) 

l Mercury - Selection Based on Ambient Water Qualitv Criteria (AWQC) for Aquatic Oroanisms 

2.6 ECOLOGICAL RISK ASSESSMENT SUMMARY 

Only those analytical results from sampling locations .that were outside the area of the soil excavated 

during the IRA were used in the current ecological risk assessment (ERA). The maximum detected 

contaminant concentrations in groundwater, surface water, sediment, and soil were used as 

representative exposure point concentrations for screening against benchmark values. Background 

values were obtained from several locations at NAS Key West. The complete Background Report is 

presented in Appendix J of the Supplemental RFVRI Report (B&R Environmental, 1997). 

029713/P 2-41 CT0 0007 



Rev. 2 
01/l 3198 

Potential exposure routes considered in the Supplemental RFVRI for terrestrial and aquatic receptors are 

incidental ingestion of soil, incidental ingestion of contaminated food items, direct aerial deposition, root 

translocation, and dermal contact. 

Ecological chemicals of concern (ECC) or COCs have been identified in the ERA at SWMU 1 for each 

media as well as for terrestrial plants. Tables 2-4 through 2-8 identify these COCs by media and include 

the range of detected values, ecological threshold values, HQs, and the reason the chemical was retained 

as a COC. 

In the Supplemental RFVRI ERA, a number of metals and organic compounds were detected in 

groundwater, surface-water, sediment, and soil samples collected from locations outside the excavated 

area. Concentrations of several contaminants exceeded benchmark values (especially in soil), suggesting 

potential risks to ecological receptors. However, the potential risks suggested by the current screening 

assessment are mitigated by several factors, which are summarized below. 

Toxicity tests ‘using SWMU 1 sediment and surface water indicated low potential risks to aquatic 
ia 
receptors. For the most part, results of the toxicity tests were similar to results from laboratory controls. 

In addition, tissue concentrations of contaminants in fish collected from the mangrove swamp in the 

eastern portion of the site were relatively low, indicating low potential risks to aquatic receptors. Lead 

appears to be accumulating to some degree in the tissues of a few fishes, but most of the contaminated 

area was excavated, mainly due to lead detected in site soils during Phase I and IRA sampling activities, 

Therefore, although contaminant concentrations in surface water and sediment were relatively high, 

toxicity tests and tissue analyses suggest the absence of significant contaminant bioavailability to aquatic 

receptors and piscivorous terrestrial receptors. 

Estimated potential risks to the Lower Keys marsh rabbit, the representative terrestrial receptor, were 

moderate, but were heavily mitigated by the conservative assumptions used in the food-chain model. 

Antimony, which accounted for the majority of potential risks, was detected in only half of the soil samples. 

More important, the high risk numbers for this inorganic are probably due to the lack of toxicity data and 

subsequent use of several of the uncertainty factors used in RfD development. This investigation also 

assumed that the marsh rabbit forages on the site 100 percent of the time, but this is probably not the 

case because much of the site is frequently inundated with water, and therefore does not offer significant 

terrestrial habitat. In addition, no signs of the marsh rabbit have been found on SWMU 1. Better 

terrestrial habits are lqcated west of SWMU 1 on the other side of the access road. 

029713/P 2-42 CT0 0007 
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TABLE 2-4 

ECOLOGICAL CHEMICALS OF CONCERN IN GROUNDWATER - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 1 OF 2 

Average Range of 
Frequency Background Detected Ecological 

Ecological Chemicals of of Detection Concentration Values Threshold Hazard 
Concern (ECCs) (W) (lm Value @g/l) Quotient Reason for Retention as an ECC 

INORGANICS 

Aluminum I 8/I 1 ND 1 405 - 75,800 1 87 1 871 IHQ>I 
Arsenic 1 15127 1 4.33 1 4.40 - 94.5 1 50 ! 1.9 )HQ>I , 
Barium 23123 13.88 7.95 - 228 3.9 58.5 HQ>l 
Beryllium 4127 ND 0.94 - 1.10 0.13 8.5 HQ>l 
Cadmium 2127 ND 

-- -- - -- . . - ..^ ~ 
I I 5.6 - Y.7 I 0.66 I 14.7 IHU>l I 

I I I 

Chromium 13127 4.09 1.2-106 1 11 I is IH& 
Copper 17127 ND 1 1.2-72.8 i 6.54 I 11.1 lHQ>l 

Cyanide 4/l 7 2.76 . . . -.- 3 13.5 - 74.4 G2 --- 56.4 HQ>; 
Manganese ! IO/II ! 4.82 2.0 - 321 80 4.0 HQ>l 

I Lead I 12127 I l.l! 

Mercury 9127 
Thallium 2127 
Tin 2112 
Vanadium 7123 
7inc 17127 

0.08 
3 
ND 

ND 

4.94 

0.3 - 66.0 0.012 5,500 HQ>l 
10.9 - 20.1 6.3 3.2 HQ>l 
82.3 - 107 NA No suitable threshold was available 

10.95- 106.0 19 5.6 HQ>l 
6.0 - 221 58.9 3.8 HQ>l 

PESTlClDESlPCBs 

[ Aldrin I II24 I ND I 0.04 I 0.00014 1 285 IHQ>I 

SEMIVOLATILE ORGANIC COMPOUNDS 

I?-mathvlnaothalene I Ii13 I ND I 268 I NA I suitab ailable I 
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ECOLOGICAL CHEMICALS OF CONCERN IN GROUNDWATER - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 2 OF 2 

Average 
Frequency Background 

Ecological Chemicals of of Detection Concentration 
Concern (ECCs) hJm 

VOLATILE ORGANIC COMPOUNDS 

Range of 
Detected 
Values 

Wl) 

Ecological 
Threshold Hazard 
Value @g/l) Quotient Reason for Retention as an ECC 

‘e threshold was available I 

No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 
No suitabl 
No suitable threshold was available 
No suitable threshold was available --1 
No suitabl 

8.33 

HQ>l 
11.1 HQ>l 1 

No suitable thre: 
Nn c,aitahla thraa 

e threshold was available I 

I : 111 shold was available 

I 
I 

I . ., . 
7127 ND I 

I , I.- UUI,ayIG LI ,,,;hold was available 
l-16 NA 1 Nn ctlitohla +hryhold available 

1,2-dichloroethene (total) 
2-butanone 
4-methyl-2-pentanone 
Acetone 
Bromoethane 
Carbon disulfide 
Cis-I ,2-dichloroethene 
lodomethane 

m-xylene o+p-xylenes 
Styrene 
Trans-I ,2-dichloroethene 
Vinyl chloride 
Xylenes (total) 

318 

l/l3 
II13 

3/I 3 
1127 
9/l 3 
3/l 1 
315 

II4 114 
3 

2/l 9 

ND 

14.7 
ND 

5 
ND 
ND 
ND ND 

ND ND 
ND 
ND 

1.0 - 8.0 NA 
2.0 NA 

23.0 NA 
l.O- 11.0 NA 

5.0 NA 
1.0-7.0 NA 
1.4-5.8 NA 

2.0 3.0 
- 

NA 

15.0 I .8 20 1.8 
2.0 NA 

2.5 - 6 NA 

1 . . . , 

I 

1 .- I 
II23 I ‘4.8 I 

, I .” =“ILcI”Ilz ,I 1, .zi 
ND 1.8 2.67 IHQ>I 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 



TABLE 2-5 

ECOLOGICAL CHEMICALS OF CONCERN IN SURFACE WATER - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

ECCs 

INGRGANICS 

Average Range of 
Frequency Background Detected Ecological 

of Concentration Values Threshold Hazard 
Detection 04~~) Qs~~) Value (pg/L) Quotient Reason for Retention as an ECC 

.._-._ -. -.-.-- 

mr..,lli. I.-.. I ?I& I n37 I nax-17 I nt3 I c-I73 1 HO>1 I Dta ytllul I I 
Cadmium 
Copper 
I --A 

“I” “.L I V.“” ..- 
215 ND l-l1a-117 I 

315 2.05 
4 IC hh-i 

-. *- -.-- ..\ . 

QRn 1 1 A7 1 HO>1 “..Y *“.* “.V., . . . . ..- . 

6.85 - 272 2.40 113.3 HQ,l 
LtMU I Il.2 I I.” I 377 5.60 67.3 HQ>l 
hlnnn~nrrtx3 wi 3Af-l I 1.3- 12.1 IO I .21 HQ>l 

1”#.z1 -“I, I -.- I .?. .- , 0.08-8.4 0.025 336 HQ>I 
Zinc I 415 I 6.51 ) 2.1 - 731 86 8.5 HQ>l 

PESTICIDE/PC6 

Endrin aldehyde 
Chlorobenzilate 
lsodrin 
Kepone 

I/6 ND 
I/5 ND 
115 ND 
115 ND 

0.10 NA 
0.50 NA 
0.05 NA 
0.10 NA 

No suitable threshold available 
No suitable threshold available 
No suitable threshold available 
No suitable threshold available 

SEMIVOLATILE ORGANIC COMPOUNDS 

1 Carbon disulfide I It6 I ND I 3.5 I 2 1 1.75 1 HQ>l I 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

C-J 
d 
8 
s 



TABLE 2-6 

ECOLOGICAL CHEMICALS OF CONCERN IN SEDIMENT - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 1 OF 2 

r 
Frequency Average Range of Ecological 

of Background Detection Threshold Hazard 
ECCs Detection Concentration Values Value~ll Quotient Reason for Retention as an ECC 

INORGANICS (mglkg) 

Arsenic 518 1.71 3.15 - 17.1 7.24i-70 2.3610.24 HQ>l 

Beryllium 3/a 0.11 0.11 - 0.28 NA No suitable threshold was available 

Cadmium 418 0.42 0.39 - 1.8 0.6819.6 2.6610.19 HQ>l 

Copper 818 9.01 3.3 - 430 18.71270 22.9911.59 HQ>l 
Cvanide II6 HO>1 

Lead 818~ 
Mercurv 48 , 

Selenium 
Silver 

I ..- 

318 

ND 3.8 0.1 38 

24.65 10.4 - 327 30.21218 10.8311.5 

ND 0.31 - 1.9 0.13/0.71 14.6212.68 

1.04 

.._ 

i 1.2-3.4 1 NA 1 No suitable threshold was available 
1 HO>1 

t Tin 
t It8 I ND 3.5 I 0.7313.7 I 4.7710.95 I ..- . 
I A/A I Iold was available 

Iii 
2.85 8.6- 72.4 1 NA ] No suitable thresh 

Vanadium 4.84 19-114 I ..” YV.7 w I .I 

Zinc 818 30.4 19.8- 168 1 
1 No suitable threshold was available 

1241410 1 1.35/0.41 ] HQ 1 > 
PESTlClDESlPCBs @g/kg) 

4,4’-DDD 319 ND 28 - 210 3.3146 63.614.57 HQ>l 

4$-DDE 719 ND 41.9- 110 1.22/27 90.1614.07 HQ>l 

4,4’-DDT l/9 ND 27.5 2.07146 13.2910.60 HQ>l 

Beta-BHC II9 ND 99 5 19.80 HQ>l 

Dieldrin II9 ND 23.25 0.72/95 32.310.25 HQ>l 

Endosulfan I 219 ND 22 - 42.5 5.4 7.87 HQ>l 

Endosulfan II 219 ND 133-200 5.4 37.04 HQ>l 

Endrin aldehyde l/8 ND 37 3.5 10.57 HQ>l 

Heptachlor I/9 ND 60 4.9 12.24 HQ>l 
HERBICIDES &g/kg) 

1 Methyl parathion I II3 I ND I 35.5 NA I 
SEMIVOLATILE ORGANIC COMPOUNDS fualkal 

I No suitable threshold was available 1 

3-methylcholanthrene 
Acetophenone 
Rnn-rnln\nr,ranrz. “GE ‘L”\D.,py# cz, 1G 

Benzo(b)fiuoranthene 
Benzo(g,h,i)perylene 
Bis(Zethylhexyl phthalate) 

- \r~Y --CI, 

It6 ND 690 NA No suitable threstwhl I.ICIC o~~~~ld-.lrr I 

II6 ND 790 NA I Nn suitnhln threnl 
110 bin 7cls-i 4 rl nrln no 01” fin* , llil 

l/9 
319 
II7 

IYV 

ND 
ND 
2.3 

. -- --..--.- . . . . --. Told was available 
IOU- I I,UUU OO.OI I ,ouu 123.87/6.88 HQ > 1 

1,365 330/l ,700 4.1410.80 HQ>l 

515 - 7,000 330/I ,700 21.2U4.12 HQ>l 
2,000 182/8.9E+08 11.0/2.2E-06 HQ > 1 



TABLE 2-6 

ECOLOGICAL CHEMICALS OF CONCERN IN SEDIMENT - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 2 OF 2 

Frequency 
of 

Average 
Background 

Range of 
Detection 

Ecological 
Threshold Hazard 

otient Reason for Retention as an ECC ECCs Detection Conce&ation Values 1 Value(‘) 1 Qw .- , t 
SEMIVOLATILE ORGANIC COMPOUNDS &g/kg) (Continued) 
Chrysene 2l9 ND 600 - 14,000 38412,800 36.4615.00 HQ>t 
Dibenzo(a,h)anthracene II9 ND 610 6.22/260 98.0712.35 HQ>l 
Flucranthene II9 ND 520 113/5,100 4.6OlO.10 HQ>I 
Hexachlorophene 313 6,660 1,200 - 8,100 NA No suitable threshold was available 
Indeno(l,2,3cd)pyrene 2l9 ND 710 - 5,900 65519,600 9.01/0.61 HQ>l 
Phenanthrene Ii9 ND 10,000 86.71330 115l30.3 HQ=-1 
Pyrene I 319 I ND 680 - 18,000 153/2,600 117.6516.92 HQ > 1 

VOLATILE ORGANIC COMPOUNDS &g/kg) 
Acetone 3l7 34.3 49 - 150 64 2.34 HQrl 

Bis(2-chloroisopropyI)ether I/9 ND 11 NA No suitable threshold was available 
Carbon disulfide It-7 ND 13.50 13 1.04 HQ>l 1 

I Chlorodibromomethane I l/9 I ND I 1 I NA I I No suitable threshold was available I 
Chloromethane 
Dibromomethane 
Methyl methacrylate 

II9 
II8 
II6 

ND 
ND 
ND 

21 NA 
1 NA 
3 NA 

No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 

1 When two values are presented, the left value is the most conservative available and the right value is a less conservative value, if available. In these 
instances, two HQ values are presented. Chemicals were retained as final ECCs if the most conservative ET value available was exceeded. 



TABLE 2-7 
ECOLOGICAL CHEMICALS OF CONCERN IN SOIL - SWMU 1 

NAS KEY WEST, BOCA CHICA KEY, FLORIDA 
PAGE 1 OF 2 

ECCs 

INORGANICS (mglkg) 

Frequency Average Range of Ecological 
of Background Detected Threshold Hazard 

Detection Concentration Values Value Quotient Reason for Retention as an ECC 

. - -. 
Aluminum 717 2,130 1540 - 7,810 600 13.02 HQrl 
Antimony 418 0.43 1.3 -21.7 NA No suitable threshold was available 
Beryllium 318 0.05 0.13 - 0.2, NA No suitable threshold was available 
Chromium 818 6.22 7.5 - 184 0.4 460 HQ,I 
Copper 818 5.28 4.3 - 407 50 8.14 HQ>l 
Lead 54158 16.80 0.47 - 740 500 1.48 HQ>l 
Manganese 717 19.40 19.1 - 467 100 4.67 HQ>l 
Mercury 618 0.03 0.12 - 6.2 0.1 62 HQ>l 
Tin 414 1.94 3.6 - 11.8 0.89 13.26 HQ>l 
Zinc 818 19.0 15.8 - 869.5 200 4.34 HQ>l 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD l/7 5.71 1,400 100 14 HQ>l 
4,4-DDE 317 12.38 15.55 - 1,730 100 17.3 HQ>l 
4,4’-DDT 4i7 7.62 5.38 - 4,700 100 47 HQ>l 
Aroclor-1260 217 32.44 644 - 900 NA No suitable threshold was available 

SEMIVOLATILE ORGANIC COMPOUNDS (pg/kg) 

Acetophenone l/10 ND 120 NA No suitable threshold was available 
Anthracene 2110 471 256.75 - 280 100 2.8 HQ>l 
Benzo(a)anthracene 4110 ND 160 - 3,420 100 34.2 HQ>l 
Benzo(a)pyrene 4/l 0 ND 200 - 2,185 100 21.8 HQ>l 
Benzo(b)fluoranthene 4/I 0 471 270 - 6,830 100 68.3 HQ>l 
Benzo(g,h,i)perylene 4110 ND 180- 1,940 100 19.4 HQ>l 
Benzo(k)fluoranthene 3110 ND 160-410 100 4.1 HQ>l 
Bis(2-ethylhexyl)phthalate 4/l 0 471 120 - 2,200 NA No suitable threshold was available 
Chrysene 5/10 461 210 - 5,435 100 54.3 HQ>l 
Di-n-butyl phthalate 3/I 0 427 86 - 230 NA No suitable threshold was available 
Dibenzo(a,h)anthracene 419 ND 84 - 604.5 100 6.04 HQ>l 

Fluoranthene Hexachlorophene 5110 316 526 ND 250 670 - - 7,100 890 100 NA 71 HQ>? No suitable threshold was available 



i 

TABLE 2-7 
ECOLOGICAL CHEMICALS OF CONCERN IN SOIL - SWMU 1 

NAS KEY WEST, BOCA CHICA KEY, FLORIDA 
PAGE 2 OF 2 

Frequency Average Range of Ecological 
of Background Detected Threshold Hazard 

ECCs Detection Concentration Values Value Quotient Reason for Retention as an ECC 

SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) (cont.) 

Indeno(l,2,3-cd)pyrene 4110 ND 190- 1,585 1 100 15.8 HQ>l 
Phenanthrene 5/l 0 ND 120 - 2,755 1 100 27.5 HQ>l 
Pyrene 5110 478 320 - 6,290 ) 100 62.9 HQ>l 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

2-butanone I 118 ND 
2-hexanone 118 3.92 
Acetone 318 3.67 
Acetonitrile 115 ND 

I 32 I NA I 1 No suitable threshold was available 1 
I 1 I NA I I No suitable threshold was available I 

1 Bisl2-chloroisooroovhether 1 l/IO I 32.10 I 6 I 
[ Chlorodibromomethane I II8 I ND 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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ECOLOGICAL CHEMICALS OF CONCERN FOR TERRESTRIAL PLANTS - SWMU 1 
NAS KEY WEST, BOCA CHICA KEY, FLORIDA 

PAGE 1 OF 2 

ECCs 

INORGANICS (mglkg) 

Aluminum 
Antimony 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Vanadium 
Zinc 

PESTlClDESlPCBs @g/kg) 

4,4’-DDD l/7 
4,4-DDE 317 
4,4’-DDT 417 
Endrin 117 
Endrin aldehyde l/6 
SEMIVOLATILE ORGANIC COMPOUNDS lualka) 

Frequency Average Range of Ecological 
of Background Detected Threshold Hazard 

Detection Concentration Values Value Quotient Reason for Retention as an ECC 

717 2,130 1,540 - 7,810 50 156.2 HQ>l 

418 0.43 1.3-21.7 5 4.34 HQ>l 

618 0.17 0.96 - 11.2 3 3.73 HQ>l 
818 6.22 7.5 - 184 I 184 HQ>l 
8i8 5.28 4.3 -407 100 4.07 HQ=-1 

54158 16.8 0.47 - 740 50 14.8 HQ>l 
618 0.03 0.12 - 6.2 0.3 20.7 HQ,l 
718 1.63 3.3 - 50.2 30 1.67 HQ>l 

618 ND 0.58 - 7.6 2 3.8 HQ>l 

818 3.71 3.35- 11.1 2 5.6 HQ>l 
818 19.0 15.8 - 869.5 50 17.4 HQ>l 

5.71 
12.38 

7.62 
ND 
ND 

- 4.700 I NA I 

1,400 I 
15.55 - 1,730 I 
5.38 

19.7 I 
45 

NA I 1 No suitable threshold was available 
NA 1 No suitable threshold was available 

I No suitable threshold was available 
NA I No suitable threshold was available 
NA No suitable threshold was available 

I 

Acetophenone 
Anthracene 
Benzo(a)anthracene 
Benzo(a)ovrene . I. a 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 
Chrysene 
Dibenzo(a,h)anthracene 

l/IO 
2110 
4ilO 
4110 

ND 
471 
ND 
ND 

120 
256.75 - 280 
160 - 3,420 
200-2.185 

i0 
.O 

NA 
NA 
NA 
NA 
NA 
NA 

Nosuitable threz .._. _ .._- _.l.._l,_ 
No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 

I 
4110 471 270 - 6,83 
4110 ND 180- I,94 
3/10 ND 16'0-410 NA No suitable threshold was available 
4/I 0 471 120 - 2200 NA No suitable threshold was available 
5110 461 210-5,435 NA No suitable threshold was available 
419 ND 84 - 604.5 NA No suitable threshold was available 

Fluoranthene 
Hexachlorophene 

5110 
316 

ND 1 250- 7,100 1 NA r 1 No suitable threshold was available 

526 1 670 - 890 1 NA I 1 No suitable threshold was available 
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Frequency Average 
of Background 

Range of 
Detected 

Ecological 
Threshold Hazard 

ECCs 1 Detection I Concentration 
SEMIVOLATILE ORGANIC COMPOUNDS (pglkg) (cont.) 
Indeno(l,2,3-cd)pyrene 4/l 0 ND 

Phenanthrene 5110 ND 

Pyrene 5/I 0 478 

VOLATILE ORGANIC COMPOUNDS (pglkg) 

1 Values 1 Value 1 Quotient 1 

1 ,I ,2,Ztetrachloroethane 

2-butanone 
2-hexanone 
Acetone 
Acetonitrile 
Bis(2-chloroisopropyl)ether 
Chlorodibromomethane 
Ethylbenzene 
Methylene chloride 
Trans-I. * ” ’ ’ 

A L.-l--- 
,4-aKmoro-L-rmene J 

118 
II8 
l/8 
318 
II5 

1110 
II8 
3/l 3 
218 
* ,n 
110 

1.96 
ND 

3.92 
3.67 -KY - LJ” ,rn ,.” O_IuILUyl\r Llll\ruIIvIu ..“” ,vdilable 

ND 9 NA No suitable threshold was available 

32.10 6 NA No suitable threshold was available 

ND 0.44 NA No suitable threshold was available 

1.65 0.34 - 2 NA No suitable threshold was available 

I -I 50 L.‘ IO-70 NA No suitable threshold was available 

I 
Lln ,“!A 2 NA No suitable threshold was available 

1 
Reason for Retention as an ECC I 

No suitabl le threshold was available 
No suitable threshold was available 
No suitable threshold was available 

NA 
NA 
NA 

I 

1 
32 
1 

“r-l 19n 

NA 
NA 
NA 
hl* 

No suitable threshold was available 
No suitable threshold was available 
No suitable threshold was available 
hln cstitahln thrrrrhnlrl WPC w*- 

NA = No suitable ecological threshold value was available. 
ND = Not detected. 
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Surface soils contain elevated concentrations of several contaminants and might be toxic to soil 

invertebrates, as indicated by significant mortality to earthworms in toxicity tests. Nonetheless, as 

mentioned above, much of the habitat on and near SWMU 1 is aquatic and dry soil is sparse. Therefore, 

the use of the site by terrestrial receptors is somewhat limited and the rocky nature of the soils precludes 

use by many types of invertebrates. 

In summary, the ERAS appear to be sufficient to characterize potential ecological risks at SWMU 1. Some 

metals in surface water and groundwater and some metals, pesticides, and PAHs in sediment and surface 

soil significantly exceed ecological benchmarks. A number of factors mitigate most of the related risks, 

although some significant risks appear to be associated with several contaminants in site soils and lead in 

surface water and sediments. However, despite the elevated levels of some soil contaminants in the area 

of residual post-excavation contamination (the remaining source), this portion of the site appears to be 

relatively small. Specifically, most of the elevated concentrations of soil contaminants were detected north 

of the stone road at the north end of the site. This area is relatively small, little soil is present, and the 

road separates the area from the mangrove swamp. Therefore, additional ecological studies or 

remediation were not found to be necessary in the Supplemental RFI/RI, but biomonitoring of SWMU 1 

ecological receptors was suggested as being useful to ensure that contaminant levels in site-related 

receptors decrease temporally and that the IRA at the site was effective. 

029713/P 2-52 CT0 0007 
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3.0 CORRECTIVE ACTION OBJECTIVES 

The following section describes the development of the proposed CAOs for the NAS Key West SWMU 1, 

Boca Chica Open Disposal Area. These CAOs and media clean-up standards are based on promulgated 

_-.. Federal-and-State-ofFlorida requirements,--dsk-derived-standardsi-data--and-information-.gathe~~td..during___ 

the previous investigations, IRA, the Supplemental RFIIRI, and additional applicable guidance documents. 

The development of the CAOs included the consideration of cross-media concentrations which are 

concentrations in one media which are protective of the migration of contaminants into another media. 

The cross-media evaluation utilized modeling to determine the groundwater and surface-water runoff 

contaminant fate and transport. 

3.1 INTRODUCTION 

..-CAOs..ar~developed-fo~ach-site.asme~~sp.e~~c~annd~c~ntam.io.~~~p~~i.~j~ctives that willi result in ..-_ 

the protection of human health and the environment. The development of CAOs for a SWMU or group of 

SWMUs are based on human health and environmental criteria, RFllRl gathered information, EPA 

guidance, and applicable Federal and state regulations. Typically, CAOs are developed based on 
,“’ -j 

promulgated standards, background concentrations determined from a site-specific investigation, and 

human health and ecological risk-based concentrations developed in accordance with the IEPA risk 

assessment guidance. The Supplemental RFI/RI presents a complete description of the nature arnd extent 

of contamination, contaminant fate and transport, baseline HHRA, and ERA. This section includes a 

discussion of the ARARs for SWMU 1, development of the RGOs, and development of the CAOs for 

SWMU 1. 

3.2 ARARS, MEDIA OF CONCERN, AND COCS 

3.2.1 ARARs 

3.2.1 .I Introduction 

The ARARs, which include the requirements, criteria, or limitations promulgated under the Federal and 

state law that address a contaminant, action, or location at a site, are presented in this section. 

The definition of ARARs is as follows: 

,/ -7 --% 
l Any standard, requirement, criterion, or limitation under federal environmental law. 

029713/P 3-l CT0 0007 
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l Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility- 

citing law that is more stringent than the associated Federal standard, requirement, criterion, or 

limitation. 

..- . ..^... -.. -- ------ ..-..-.. ..-.-.__.._. - _..... ..__.... ..__ . . ..-.. <^ .,.._^_ ..___.. ..___ . . ._.. - 
One of the primary concerns during the development of corrective actionalternatives for hazardous waste -- ---- 

sites under RCRA is the degree of human health and environmental protection afforded by a given 

remedy. Consideration should be given to corrective measures that attain or exceed ARARs. 

Definitions of the two types of ARARs, as well as otherio Be Considered (TBC) criteria, are given below: 

l Applicable Requirements means those clean-up standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under federal 
--_ -.__ -.. -. --..-- _-. _- 

or state 
.-- 

lZw fhatdirectly andfully address a hazalous su~t~~~~~lliif~~~---~~edi~l--- -.- ---- 

action, location, or other circumstance at a CERCLA site. 

l Relevant and Appropriate Requirements means those clean-up standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

Federal or state law that, while not “applicable,” address problems or situations sufficiently similar 

(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the 

particular site. 

l TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial action, or necessary for determining what is protective of human health and/or 

the environment. Examples of TBC criteria include EPA Drinking Water Advisories, Carcinogenic 

Potency Factors, and Reference Doses. 

These requirements are included in order to provide the decision makers with a complete evaluation of 

potential ARARs in developing, identifying, and selecting a corrective measure alternative. 

3.2.1.2 ARAR and TBC Categories 

ARARs fall into three categories, based on the manner in which they are applied: 

l Chemical Specific: Health/risk-based numerical values or methodologies that establish concentration 

or discharge limits for particular contaminants. Examples of contaminant-specific ARARs include 

029713/P 3-2 CT0 0007 
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MCLs and Clean Water Act (CWA) water quality criteria. Contaminant-specific ARARs govern the 

extent of site clean-up. 

. Location Specific: Restrictions based on the concentration of hazardous substances or the conduct of 

activities in specific locations. These may restrict or preclude certain remedial actions or may apply 
_. _-_-..- --- .._ ______. __ .____ __ __ _____ 

only to certain portions of site. Examples of location-specific ARARs include RCRA. location 

requirements and floodplain management requirements. Location-specific ARARs pertain to special 

site features. 

l Action Specific: Technology- or activity-based controls or restrictions on activities mlated to 

management of hazardous waste. Action-specific ARARs pertain to implementing a given remedy. 

Table 3-l presents a summary of potential Federal and state ARARs and TBCs for corrective measures 
- -- .-.- _-__ _ ._ ---- __. - -_ I -- ,&&,jaien f$‘i~,,jU- i‘at-N-A”;Key-West,-----.---. -- - - - - _ -- -__ __ __ _, ___ _ _ _ .- -. .- .- - -:-...-. 

3.2.1.3 Chemical-Specific ARARs and TBCs 

e --, This section presents a summary of Federal and state contaminant-specific ARARs criteria of potential 

concern in the case of SWMU 1. The ARAR criteria provide medium-specific guidance on “acceptable” or 

“permissible” concentrations of contaminants. 

The Safe Drinkinq Water Act (SDWA) promulgated National Primary Drinking Water Standard MCLs (40 

CFR Part 141). MCLs are enforceable standards for contaminants in public drinking water supply 

systems. They consider not only health factors but also the economic and technical feasibility of removing 

a contaminant from a water supply system. Secondary MCLs (SMCLs) (40 CFR Part 143) are not 

enforceable but are intended as guidelines for contaminants that may adversely affect the aesthetic quality 

of drinking water, such as taste, odor, color, and appearance, and may deter public acceptance of drinking 

water provided by public water systems. 

/--*. 

The SDWA also established MCL Goals for several organic and inorganic compounds in drinking water. 

MCLGs are set at levels of no known or anticipated adverse health effects, with an adequate margin of 

safety. The NCP [40 CFR Part 300.430(e)(2)(i)] states that MCLGs that are set at levels above zero shall 

be attained by remedial actions for groundwaters or surface waters that are current or potential sources of 

drinking water [where the MCLGs are relevant and appropriate under the circumstances of the release 

based on the factors in Section 300.400(g)(2) of the NCP]. If an MCLG is found not to be relevant and 

appropriate, the corresponding MCL shall be achieved where relevant and appropriate to the 

029713/P 3-3 CT0 0007 



TABLE 3-I 

POTENTIAL ARARs AND TBCs 
CORRECTIVE MEASURE STUDY FOR SWMU 1 

NAVAL AIR STATION KEY WEST 
BOCA CHICA KEY, FLORIDA 

PAGE 1 OF 3 

Chemical-Specific Requirements 

Clean Water Act (33 USC 1251-1376) 
Federal Ambient Water Quality Criteria (AWQCs) (40 CFR Part 50) 

Threshold Limit Values, American Conference of Government Industrial 
Hygienists 

Rationale I :I 
Surface-water and fish samples have shown conta$ination. Corrective 
measures may result in surface-water discharges that could further impact 
aquatic life. 

/I 
May be applicable to air concentrations during impl’ bentation of corrective 
measures. PA 

Proposed RCRA Action Levels (40 CFR Part 264) Corrective measures may be driven by reducing c 
any or all of the media at SWMU 1 to meet the AC 

Benchmark Toxicity Values (USEPA Region Ill, 1995b) Corrective measures may be driven by reducing ch&’ ical concentrations 

Oak Ridge National Laboratory Benchmark Toxicity Values (Will and Suter, in the soils at SWMU 1 to meet published levels. i 

G, 1994) 
b ~ 

FDEP Soil Cleanup Goals (FDEP, 1995a and 1996) /I 

FDEP Sediment Quality Guideline (FDEP, 1994) 

USEPA Region IV Sediment Screening Values (EPA, 199%) 

Corrective measures may be driven by reducing ch{/nical concentrations 

in the sediments at SWMU 1 to meet published level@ 

Federal Sediment Quality Screening Criteria (EPA, 1996a) 

USEPA Sediment Quality Benchmark (EPA, 1996a) 

Florida Surface Water Quality Standards (Chapter 62-302 F.A.C.) 
11 

USEPA Region IV Chronic Surface Water Screening Values (EPA, 199%) 

Corrective measures may be driven by reducing chqmical concentrations 

in the surface waters at SWMU 1 to meet publishe d ievels. 

National Ambient Water Quality Standards 
/ 

USEPA Region III Marine Standards (EPA, 1995b) 
/ 

USEPA Region III Fresh Water Standards (EPA, 1995b) / 

Safe Drinking Water Act MCLs (EPA, 1995a) Corrective measures may include groundwater remediation to MCLs. 

Florida Drinking Water Standards, Monitoring and Reporting (MCLs) 
(Chapter 62-550 F.A.C.) i1 11 

Florida Department of Environmental Protection Guidance (FDEP, 1989) Corrective measures may include clean up to FDEPiGuidance. 
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POTENTIAL ARARs AND TBCs 
CORRECTIVE MEASURE STUDY FOR &MU 1 
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BOCA CHICA KEY, FLORIDA 
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Location-Specific Requirements 

Federal Protection of Wetlands Executive Order (E.O. 11990) 

Rationale 

Wetland areas at SWMU 1 may have chemical 
affected by corrective measure. 

I II 
ination and may be 

I 

Endangered Species Act of 1978 (16 USC 1531) (40 CFR 502) 

Fish and Wildlife Coordination Act of 1980 (16 USC 661) 

Fish and Wildlife Conservation Act (16 USC 2901) 

Fish and Wildlife Improvement Act of 1978 (16 USC 742a) 

RCRA Standards for Owners and Operators of TSDFs. 

Florida Surface Waters of the State (Chapter 62-301 F.A.C.) 

I , 

IThere are endangered and threatened species at N& Key West. 

Corrective measures may affect fish and wildlife hab[ at. 
/ 

I 1’ i 
Most of the NAS iKey West facility is within the IOO-, gar floodplain. 

Provides designation of landward extent of surface Maters in the state. 

Y Florida Delineation of Landward extent of Wetlands and Surface Waters Provides the deliheation methodology of the extent /: 
VI (Chapter 62-340 F.A.C.) 

! 

Florida Ground Water Classes, Standards, and Exemptions (Chapter 62520 Provides designation criteria for the groundwater cl ’ 
F.A.C.) t 

Action-Specific Requirements 

Clean Air Act (42 USC 7401) 

National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) 

National Emission Standards for Hazardous Air Pollutants (NESHAPs) 
(40 CFR 61.60-61.71) 

New Source Performance Standards (NSPS) (40 CFR Part 60) 

Florida State Implementation Plan (Chapter 62-204 F.A.C.) 

Rationale 

Corrective measures may include treatment of med/ 

in emissions to the atmosphere. 

‘wetlands. 

;ses in the state. 

which could result 

. . 
Hazardous Waste Generator Requirements (40 CFR Part 262) 

I I /I 
IStandards applicable to generators of hazardous w$8tes that may have to 

I Ibe met depending on corrective measures implem&ed. 

IHazardous Waste Transportation Requirements (40 CFR Part 263) 

I 
I Corrective measures may require transportation of kardous materials off- 
(site for treatmentidisposai. I i 

2 
0 
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Action-Specific Requirements 

Standards for Owners and Operators of Hazardous Waste Treatment, 
Storage or Disposal (TSD) Facilities (40 CFR Part 264) 

I I 
/ : 

/ : Rationale 

Corrective measures may involve hazardous waste treatment, storage, and 
disposal facilities., 

Interim Status Standards for Owners and Operators of Hazardous Waste or 
TSD Facilities (40 CFR Part 264) 

i j, 
j : 
: 

Land Disposal Restrictions (40 CFR Part 268) Standards for the iand disposal of hazardous waste. 

Department of Transportation (DOT) Rules for Hazardous Materials Corrective measures may include transport of waste for off-site treatment 
Transport (49 CFR Parts 107, 171-179) and disposal. / ; ! 

National Environmental Policy Act Requires consideration of environmental effects due to Federal actions. 

Clean Water Act (40 CFR Part 122) National Pollutant Discharge Elimination Corrective mea&&s may involve discharge to surface waters. 
w 
& 

ISvstem (NPDES) I I 1,:; 
I 

Clean Air Act (42 USC 7401) NAAQS (40 CFR Parts 50 and 53) NESHAPs Treatment techn&gies for emissions to air (incineration surface 
(40 CFR Part 61) and NSPS (40 CFR Part 60) 

c 
impoundments, w&te piles landfills, and sources of fuoidve emissions). /, . I 

Occupational Safety and Health Act (29 USC 651-678) Regulates worker/health and safety. I- ’ 
Florida Pretreatment Requirements(NPDES) for Existing and New Sources Corrective mea&r&s may include discharge to surfabe waters or a waste 
of Pollution (Chapter 62-625 F.A.C.) water treatment pi&t. 

Florida Hazardous Waste (Chapter 62-730 F.A.C.) Applicable to co[rective measures that may handle dnd/or transport 
hazardous waste., i 

Land Use Restrictions at Environmental Remediation Sites on Board U.S. Establishes a sy&-riatic program to govern land use at environmental 
Navy Installations (CNBJAXINST 5090.2N4) remediation sites at U.S. Navy Installations. 
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,-- -+ 
circumstances of the release. For MCLGs that are set at zero, the MCL promulgated for that contaminant 

under the SDWA shall be attained by the remedial actions. In cases involving multiple contaminants or 

pathways where attainment of chemical-specific ARARs will result in a cumulative cancer risk in excess of 

IE-04, criteria in paragraph (e)(2)(i)(A) of Section 300.430 (i.e., risk-based criteria) may be considered 

when determining the clean-up level to be attained. The NCP explains that clean-up levels set at zero 

(generally the case for carcinogens) are not appropriate because complete elimination of risk is not 

possible and because “true zero” cannot be detected. 

EPA AWQCs of the Clean Water Act (CWA) that are non-enforceable guidelines developed for pollutants 

in surface waters pursuant to Section 304(a)(l) of the CWA. However, AWQCs are not legally 

enforceable and should be considered as potential ARARs. AWQCs are available for the protection of 

human health from exposure to contaminants in surface water as well as from ingestion of aquatic biota 

and for the protection of freshwater and saltwater aquatic life. AWQCs may be considered for actions that 

involve-groundwater-treatment andlordischarqeto nearby’surface-waters. -‘---- -- ..----- .. ...----.- -- -- -- -- .- .--.L--- I_-- 

The Clean Air Act (CAA) (42 USC 7401) consists of three programs or requirements that may be ARARs: 

National Ambient Air Quality Standards (NAAQS) (40 CFR Parts 50 and 53) National Emission Standards 
, e-m.. 

for Hazardous Air Pollutants (NESHAPs) (40 CFR Part 61) and New Source Performance Standards 

(NSPS) (40 CFR Part 60). NESHAPs, which are emission standards for source types (i.e., industrial 

categories) that emit hazardous air pollutants, are not likely to be applicable or relevant and appropriate 

for NAS Key West because they were developed for a specific source. 

EPA requires the attainment and maintenance of primary and secondary NAAQS to protect public health 

and public welfare, respectively. These standards are not source specific but rather are national 

limitations on ambient air quality. States are responsible for assuring compliance with the NAAQS. 

Requirements in the EPA-approved State Implementation Plan (SIP) for the implementation, maintenance, 

and enforcement of NAAQS are potential ARARs. 

NSPS are established for new sources of air emissions to ensure that the new stationary sources 

minimize emissions. These standards are for categories of stationary sources that cause or contribute to 

air pollution that may endanger public health or welfare. Standards are based upon the best 

demonstrated available technology (BDAT) 

Florida State fmplementation Plan (Chapter 62-204. F.A.C.) establishes maximum allowable levels of 

pollutants in the ambient air necessary to protect human health and public welfare and maximum 

allowable increases in ambient concentrations for subject pollutants to prevent significant deterioration of 

- 

- 
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air quality. It provides three general classifications for determining which set of prevention of significant 

deterioration increments apply. 

Prooosed RCRA Action Levels (40 CFR Part 264) define the chemical concentration in a media that could 

make that media a RCRA listed waste. Any media contaminated at or above these levels could be 
-__ --.._ -.- -- -_--- ~I 

considered hazardous waste and should be managed, transported, and disposed of in accordance with 

Federal and RCRA requirements. Because of the regulatory status of proposed, these levels are only “To 

Be Considered”. 

Biological Technical Assistance Group (BTAG) Screenins Levels (USEPA Region Ill, 1995b), Oak Ridse 

National Laboratorv Benchmark Toxicitv Values (Will & Suter, 1994) and Florida RGOs (FDEP 1995a and 

1996) are published listings of ARARs and SALs for soils. 

OF-D-EPS-ediment-Quali~~idetine-(-f .~ 

1995c), Federal Sediment Qualitv Screening Values (EPA, 1996a) and USEPA Sediment Qualitv 

Benchmark (EPA, 1996a) are published listings of ARARs and SALs for sediments. 

Florida Surface Water Qualitv Standards (Chapter 62-302 F.A.C.), USEPA Reqion IV Chronic Surface 

Water Screenino Values (EPA, 1995c), National AWQCs (EPA, 1996) USEPA Renion III Marine 

Standards (EPA, 1995b) and USEPA Reqion III Fresh Water Standards (EPA, 1995b) are published 

listings of ARARs and SALs for sediments. 

Florida Drinkino Water Standards. Monitorino .and Reoorting (Chapter 62-550 F.A.C.) set forth drinking 

water quality standards at least as stringent as the National Primary Drinking Water Regulations. MCLs 

that are promulgated by EPA are automatically incorporated into the Florida SDWA. If an MCL does not 

exist for a contaminant, the Florida SDWA requires that no contaminant which creates or has the potential 

to create an imminent and substantial danger to the public shall be introduced into a public water system. 

Since the groundwater at SWMU 1 is brackish and not used as a potable water supply, the Florida SDWA 

is neither applicable nor relevant and appropriate. 

3.2.1.4 Location-Specific ARARs and TBCs 

This section presents a summary of Federal and state location-specific ARARs criteria of potential 

concern in the case of SWMU 1. The ARAR criteria provide medium-specific guidance on “acceptable” or 

“permissible” concentrations of contaminants. 

029713/P 3-8 CT0 0007 



Rev. 2 
01/13/98 

Federal Protection of Wetlands Executive Order (E.O. 11990) requires federal agencies, in carrying out 

their responsibilities, to take action to minimize the destruction, loss, or degradation of wetlands and to 

preserve and enhance the natural and beneficial values of wetlands (unless there is no practical 

alternative to that construction); minimizing the harm to wetlands (if the only practical alternative requires .--~. --.._- ---- --___~ 
construction in the wetlands); and providing early and adequate opportunities for public review of plans 

involving new construction in wetlands. 

Corrective measures at SWMU 1 may impact regulated wetland areas. Permits from both the State of 

Florida and the U.S. Army Corps of Engineers will be required if any corrective measures impact regulated 

wetland areas. 

The Endangered Species Act of 1978 (16 USC 1531) (40 CFR Part 502) provides for consideration of the 
c . . ._ ._ _ 

-- --impacts an-~nndsn-ge~~d-an-d-th-re-aten-ed~p-ec~e~and-t~e~riti~-~titat.I~i~reqtl-ires-federa- 

agencies, in consultation with the Secretary of the Interior, to ensure that any action authorized, funded, or 

carried out by the agency is not likely to jeopardize the continued existence of any endan!gered or 

threatened species or adversely affect its critical habitat, A review of the available information indicates 
., .\ 

that the Lower Keys marsh rabbit (a state and Federally listed endangered species) is known to 

permanently reside in the vicinity of SWMU 1 and therefore this act would apply. 

The Fish and Wildlife Coordination Act (16 USC 661) provides for consideration of the impacts on 

wetlands and protected habitats. The act requires that Federal agencies, before issuing a permit or 

undertaking federal action for the modification of any body of water, consult with the appropriate state 

agency exercising jurisdiction over wildlife resources to conserve those resources. Consultation with the 

United States Fish and Wildlife Service is also required. 

The Fish and Wildlife Improvement Act of 1978 (16 USC 742a) and The Fish and Wildlife Conservation 

Act of 1980 (16 USC 2901) require consideration of the impacts on wetlands and protected habitats. 

Florida Surface Waters of the State (Chapter 62-301 F.A.C.) and Florida Delineation of Landward extent of 

Wetlands and Surface Waters (Chapter 62-340 F.A.C.) define and provide the delineation methodology 

for determining the extent of surface waters and wetlands. SWMU 1 has ditches through it which contain 

surface water and may be bounded by wetlands or mangrove habitat. 

Florida Groundwater Classes, Standards, and Exemptions (Chapter 62-520 F.A.C.) providels for the 

designation of the present and future most beneficial uses of all the groundwaters in the state by means of 
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a classification system. The state classification of the groundwater at Boca Chica Key is Class G-III 

(nonpotable water), which is water in an unconfined aquifer that has a total dissolved solids content of 

10,000 milligrams per liter or greater. 

3.2.1.5 Action-Specific ARARs and TBCs 
?c--.-F------- - . _ ._ .,_ - .._ -.- -.. .- ..-. ..^__ ..- _.... -. _. ._ -_-. .- - - ..___._._^.__ ._ _ _ . . .._ z.-&-e&&T7, _ .-. . ..- ._ zF.,-7aw 

This section presents a summary of Federal and state action-specific ARARs criteria of potential concern 

in the case of SWMU 1. The ARAR criteria provide medium-specific guidance on “acceptable” or 

“permissible” concentrations of contaminants, 

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation 

until its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment, storage, or 

disposal of hazardous waste will be applicable if: 

---_;.-“-~--.--L___ --k-A -_A - LA -L--_-_---_-;~_.-._IL_ .___._ 
____.- 

l The waste is a listed or characteristic waste under RCRA (i.e., soil is found to be TCLP characteristic). 

l The waste was treated, stored, or disposed. (as defined in 40 CFR 260.10) after the effective date of 

the RCRA requirements under consideration. 

l The activity at the CERCLA site constitutes current treatment, storage, or disposal as defined by 

RCRA. 

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a 

hazardous waste and/or the on-site corrective action constitutes treatment, storage, or disposal and the 

particular RCRA requirement is well suited to the circumstances of the contaminant release and site. 

RCRA Subtitle C requirements may also be relevant and appropriate when the corrective action 

constitutes generation of a hazardous waste. All RCRA Subtitle C requirements must be met if the 

cleanup is not under federal order and/or when the hazardous waste moves off site. 

An exemption from the hazardous waste rules is provided for wastewater treatment units that are tank 

systems discharging via regulated outfalls (40 CFR 264.1(g)(6), 25 PAC 264.1(c)(8), 40 CFR 260.10, 25 

PAC 260.2). An exclusion from permitting is provided for such facilities under 40 CFR 270,1(c)(2)(4) for 

owners and operators of wastewater treatment. units and permit-by-rule is provided under 25 PAC 

270.1 (c). 
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The following requirements included in the RCRA Subtitle C regulations may pertain to the NAS Key West: 

l Hazardous waste identification and listing regulations (40 CFR Part 261). 

t..... Hazardous waste generator requirements (40 CFR Part 262). _..-.. _. .._.. _.. .__ _ _._ ..-. . -.. ._.. _.--- _ _. __-. ._ .-.-_.. _ __l_..l_____ _ ..- - .-...-... _ ..^ ____ _ .__- __ - - - _ .w .-.---A--._~ “_ 

l Transportation requirements (40 CFR Part 263). 

. Standards for owners and operators of hazardous waste treatment, storage, and disposal facilities 

(TSDF) (40 CFR Part 264). 

l Interim status standards for owners and operators of hazardous waste TSDFs (40 CFR Part 265). 

L- - A----. -----.. _- .- _e- 
l Land Disposal Restrictions (40 CFR Part 268) 

Hazardous Waste Identification and Listinq Requlations (40 CFR Part 261) define those solid wastes that 

are subject to regulation as hazardous waste under 40 CFR Parts 262 to 265 and Parts 1’24, 270, 

and 271. 

A generator that treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards 

Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest, 

pre-transport (i.e., packaging, labeling, placarding), recordkeeping, and reporting requirements. The 

standards are applicable to actions taken at NAS Key West that constitute generation of a hazardous 

waste (e.g., generation of water treatment residues or excavation of contaminated soils and/or sediments 

that may be hazardous). 

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to off-site 

transportation of hazardous waste from NAS Key West. These regulations include requirements for 

compliance with the manifest and recordkeeping systems and requirements for immediate action and 

clean-up of hazardous waste discharges (spills) during transportation. 

Standards and Interim Status Standards for Owners and Operators of Hazardous Waste TSDFs (40 CFR 

Parts 264 and 265) are applicable to remedial actions taken at NAS Key West and to off-site facillities that 

receive hazardous waste from the site for treatment and/or disposal and have a RCRA Part B permit. On- 

site facilities must also have a RCRA Part B permit if the site is not a federally ordered CERCLA clean-up. 

Standards for TSDFs include requirements for preparedness and prevention, releases from SWMUs 
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(i.e., corrective action requirements), closure and post-closure care, use and management of containers, 

design and operating standards for tank systems, surface impoundments, waste piles, landfills, and 

incinerators. 

---. 
RCRA Land Disposal Restrictions (LDR) Requirements (40 CFR Part 268) restrict certain wastes from 

~~~~--%%ng placed or disposedXQ-itheland-unless-they-meetspecificB.DAT treatment standards (expressed as ----_ --‘. - _ _ ---._ 
concentrations, total or in the TCLP extract, or as specified technologies). 

RCRA Criteria for Classification of Solid Waste Disposal Facilities and Practices (40 CFR Part 257) 

establish criteria for use in determining which solid waste disposal facilities and practices pose a 

reasonable probability of adverse effects on health and thereby constitute prohibited open dumps. 

Department of Transportation (DOT) Rules for Hazardous Materials Transuort (49 CFR Parts 707 and 

-- ~-;1~71~~?9)~regulate--the~transpo~-t--of--hazardaus_m.ate~~ including packaging, shipping equipment, and ‘----------.-I__..__..__.____,,., -------..- - -- __. _ __ ^I. .___ - -. ,_ 
placarding. These rules are considered applicable to wastes shipped Off Site for laboratory analysis, 

treatment, or disposal. 

National Environmental Policv Act (40 CFR Part 6) requires consideration of potential environmental 

impacts at NAS Key West of corrective measure actions on wetlands and endangered species. 

The CWA, as amended, governs point-source discharges through the National Pollutant Discharge 

Elimination System (NPDES), discharge, dredge, or fill material and oil and hazardous waste spills to 

United States waters. NPDES requirements (40 CFR Part 122) will be applicable if the direct discharge of 

pollutants into surface waters is part of the remedial action. 

The Occupational Health and Safetv Act (29 USC, Sections 651 through 678) regulates worker health and 

safety during implementation of remedial actions. 

Florida Hazardous Waste (Chapter 62-730 F.A.C.) essentially parallel RCRA Subtitle C hazardous waste 

management regulations. Similar to RCRA Subtitle C regulations, Florida regulations include 

requirements for the following: 

9 Generators of hazardous waste (Chapter 262) 

l Transporters of hazardous waste (Chapter 263) 

l New and existing hazardous waste management facilities applying for a permit (Chapter 264) 

l Interim status hazardous waste management facilities applying for a permit (Chapter 265) 
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The above regulations may be relevant and appropriate to on-site remedial actions and applicable to the 

transport of hazardous waste off site. 

Florida Pretreatment Requirements for Existing and New Sources of Pollution (Chapter 62-730 F.A.C.) 
__- 

implements the pretreatment requirements and establishes a State NPDES permit program. These rules 

may be applicable for corrective measures involving a discharge to surface water. 

Land Use Restrictions at Environmental Remediation Sites on Board U.S. Navy Installations 

(CNBJAXINST 5090.2N4) establishes a systematic program to govern land use at environmental 

remediation sites at U.S. Navy Installations. 

3.2.2 Media of Concern 

--. ..-.- -... ._ .-. ^_ __ ,_ 

Based upon the results of the Supplemental RFI/RI and previous investigations conducted at SWMU 1 

involving the HHRAs and ERAS, the contaminated media at SWMU 1 were determined to be soil, 

sediment, and surface water. With the exception of three small ponds, a defined surface-water body does 

not exist at the site. The surface water, for the most part, is a result of a high groundwater table which is 

also tidally influenced. Any surface water contamination is a result of contact with contaminated soils or 

sediments. Therefore, surface water at SWMU 1 will not be addressed in the CMS report in regards to 

corrective measure alternatives. It is anticipated that any corrective action for the sediments and/or soils 

will also address the surface water. For instance excavation and disposal of the sediments would remove 

the source of the surface water contamination which would result in a decrease in concentration of the 

contaminants in the surface water. Surface water will be part of any institutional controls and/or 

monitoring programs Implementation of corrective measure alternatives for soil and sediment will be 

scheduled during the dry season (December thru May) to minimize the presence of surface water. 

Although groundwater at SWMU 1 contains several chemicals at concentrations above background, it is 

not a current or potential drinking water source. As a result, it was not considered as a media of concern 

in the Supplemental RFVRI HHRA. Although ecological receptors are not directly exposed to 

groundwater, potential ecological risks associated with groundwater contaminants will be reflected in the 

evaluation of the potential risks associated with groundwater migration and impacts on surface water and 

sediment. In addition, current (from November 1996 sampling event) groundwater contaminant 

concentrations which exceed Federal and state MCLs will be evaluated by predictive modeling to 

determine if there are any adverse impacts to a residential non-drinking water well located approximately 

450 feet east of the site. The model will consider chemical/physical processes (e.g., advection, diffusion, 
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dispersion, etc.) which will result in a decrease in concentrations from SWMU 1 to the residential well. If it 

is determined that groundwater is impacting the residential well, corrective measure alternatives will be 

developed to prevent further adverse impacts. 

3.2.3 
- -.I- -,-.--. 

Chemicals of Concern 
-.. _._ ,-. -_ .-__- -.- ___._ __ _ . ._ ___. .,__ __ --w..--.:- ,. .__ _ ..-,... __ . _- - -.__ _.-._ 

The nature and extent of contamination for SWMU 1 was determined in the Supplemental RFI/RI by 

analyzing samples from soil, sediment, surface water, and groundwater at the Open Disposal Area. A list 

of COCs was developed by comparing maximum detected chemical concentrations for each medium to 

appropriate criteria as discussed below: 

Soil 

IRA excavation. COCs were selected from these detected chemicals as explained in the Supplemental 

RFIIRI. The CMS evaluation presented below more fully develops and evaluates the Supplemental RFI/RI 

COCs to account for contaminant removal during the IRA as well as additional toxicity data. 

The objectives of the Supplemental RFI/RI HHRA were to estimate the actual or potential risks to human 

health resulting from the presence of contamination in each medium and to provide the basis of 

determining the need for remedial measures in the CMS. A summary of the Supplemental RFllRl HHRA 

was provided in Section 2.5 of the CMS. All individual contaminants with an ICR greater than IE-06 

and/or a HI of more than 0.1 will be retained as COCs for the CMS report. The following COCs will be 

evaluated in the CMS for human health risks: 

l SVOCs: Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene 

l PesticideslPCBs: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and aroclor-1260 

l Inorganics: Arsenic, beryllium, cadmium, chromium, copper, iron, lead, manganese, and mercury. 

The ERA also evaluated potential concerns associated with contamination in surface soil. A summary of 

the Supplemental RFllRl ERA was provided in Section 2.6 of the CMS. Table 2-7 lists the ecological 

COCs presented in the ERA and includes SVOCs, VOCs, pesticides, PCBs, and metals. Several 

compounds were retained as ecological COCs in the Supplemental RFI/RI because no suitable 

benchmark values were available for these contaminants. The frequency of detection for anthracene 

(2/10), acetophenone (l/IO), di-n-butyl pthalate (3/10), 2-butanone (l/8), 2-hexanone (l/8), acenotrile 
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(l/5), bis(2chloroisopropyI)ether (l/l 0), and chlorodibromomethane (118) were low, and some of these 

contaminants were detected at concentrations less than their respective maximum background values. In 

addition, ketones (2-butanone and 2-hexanone) are relatively biodegradable in soil and would not be 

expected to remain in the site soils for long. 

Two organic compounds that are considered common or ubiquitous laboratory contaminants, namely 

acetone and bis(2-ethylhexylphthalates), were detected at low frequencies. Despite the use of proper 

sampling protocols and data validation to minimize analytical bias, acetone and bis(Z-ethyIhexyl)pthalate 

remained after data validation in both site and background data sets. Acetone will not be retained as a 

COC because it was detected at low concentrations (49-230 pg/kg) in three soil locations and is relatively 

biodegradable in soil. Bis(2-ethylhexyl)pthalate will not be retained as a COC based on a’comparison of 

the detected values (120, 2,200 pg/kg) to a 70,000 pg/kg clean-up criteria used in a previous study 

(Richardson, 1987). Also, acetone and bis(2-ethylhexyl)pthalate were detected sporadically, without 
. .-..... . . . - .-___--._ .__________~____ ----__ -..-.....-- --. _ .__._ - .___ _.______. _ __.. demoii’s~r~tinsany-~~~~i~t~~t~~~~~~-of ~brit~mindti~.~--ass~ci~te~-with -the--SWMU _ 1 dis-posal-areas- (B8;R 

Environmental, 1997). Lead was detected in 54 of 58 samples, but exceeded the 500 mglkg ecological 

threshold value in only one sample (740 mg/kg), with a resulting HQ of 1.48. This HQ is a minor 

exceedance of 1.0 and, as a result, lead will not be retained as an ecological COC in soil for the CMS 
-L 

report. Only the following.chemicals will be retained as ecological COCs for soils in the CMS: 

l svocs: Benzo(a)anthracene, benzo(a)pyrene, benzo( b)fluoranthene, benzo(g,h,i)ioerylene, 

benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, hexachlorophene, 

indeno(l,2,3cd)pyrene, phenanthrene, and pyrene 

. PesticideslPCBs: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and aroclor-1260 

l Inorganics: Aluminum, antimony, beryllium, chromium, copper, manganese, mercury, tin, and zinc 

Sediment 

Figures 2-10 and 2-11 in Section 2.4 illustrate inorganic and organic chemicals detected in sediment 

, .-.. 

before. and after the IRA. COCs were selected from these detected contaminants as explain’ed in the 

Supplemental RFVRI (B&R Environmental, 1997). The CMS evaluation presented below more fully 

develops and evaluates the Supplemental RFI/RI COCs to account for contaminant removal during the 

IRA as well as additional toxicity data. 
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A summary of the Supplemental RFllRl HHRA was provided in Section 2.5 of the CMS. All individual 

contaminants with an ICR greater than lE-06 and/or a HI of more than 0.1 will be retained as COCs for 

the CMS report. The following COCs will be evaluated for human health risk from sediments in the CMS 

for SWMU 1: 

l inorganics:.Arsenic and iead 

l SVOCs: Benzo(a)pyrene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene 

--___..- 

The ERA evaluated risk associated with contamination in sediment at SWMU 1. Table 2-6 in Section 2.6 

lists the ecological COCs presented in the Supplemental RFI/RI. The maximum concentrations of arsenic, 

cadmium, silver, zinc, fluoranthene, and indeno(l,2,3-cd)pyrene were not detected above their respective 

Effects Range-Medium (ER-M) Sediment Guideline values and therefore, will not be retained as ecological 

COCs for the CMS report. In addition, the ecological assessment included one sample (SISS-3) which 

was located in the area of the IRA excavation. and -had the3 concentrations-above. ER-M-values for- - 

copper, lead, and mercury. Thus, copper, lead, and mercury will not be retained as ecological COCs for 

the CMS report. Cyanide, beta-BHC, dieldrin, endrin aldehyde, heotachlor, methyl parathion, 3- 

methylcholanthrene, acetophenone, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, 

dibenzo(a,h)anthracene, phenanthrene,carbon disulfide, and fluoranthene were not retained as ecological 

COCs for the CMS report because they were detected in only one sediment location and in some cases at 

concentrations below the most restrictive screening criteria. Beryllium was detected in only three of eight 

sediment samples. Two detected values were similar to the background concentration for this metal in 

sediment (0.11 mg/kg). Thus, beryllium was infrequently detected and exceeded twice the average 

background value in only one of eight sediment samples, where its concentration was only 0.28 mg/kg. 

For these reasons, beryllium will not be retained as an ecological COC for the CMS report. Endosulfan I 

and endosulfan II were each detected in only two of nine samples. The locations where these pesticides 

were detected, as well as their infrequent detection, do not suggest a consistent pattern of contamination 

associated with SWMU 1. As a result, endosulfan I and endosulfan II will not be retained as ecological 

COCs for the CMS report. Also, several VOCs, bis(2-chloroisopropyI)ether, chlorodibromomethane, 

chloromethane, dibromomethane, and methyl methacrylate, will not be considered as ecological COCs for 

the CMS report based on only single detections and all detections below the most restrictive screening 

criteria. Acetone will not be retained as an ecological COC in the CMS because it is a ketone which is 

readily biodegradable in sediment, water, and soil and the bioaccumulation of ketones is not significant, 

due to low octanol/water partitioning coefficient. As a result, the following chemicals will be retained as 

ecological COCs for sediment in the CMS: 

.- 
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l lnorganics: Selenium, tin, and vanadium 

l Pesticides: 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT 

l SVOCs: Benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, hexachlorophene, and pyrene 

Surface Water ___ - .__ _ _ ._ . 

Figure 2-12 in Section 2.4 shows chemicals detected in surface water. Two of the six surface-water 

samples with ARAR exceedances were collected prior to and within the excavation area during the IRA. 

The CMS evaluation presented below more fully develops and evaluates the Supplemental RFl/lill COCs 

to account for contaminant removal during the IRA as well as additional toxicity data. 

A summary of the Supplemental RFI/RI HHRA was provided in Section 2.5 of the CMS. Under the CMS 

evaluation, all individual contaminants with an ICR greater than lE-06 and/or a HI of more than 0.1 

located outside the excavation area will be retained-as human health COCs for-the CMS report. t3ased on 
-. .^ _ _ _ 

this evaluation, no contaminants will be retained as surface-water human health COCs. 

-. 

The ecological assessment evaluated risk associated with contamination in surface water at SWMU 1. 

Table 2-5 in Section 2.6 lists the ecological COCs identified in the Supplemental RFI/RI. Lead, mercury, 

zinc, carbon disulfide, endrin aldehyde, chlorobenzilate, isodrin, and kepone were selected as COCs in 

the Supplemental RFI/RI based on concentrations detected only within the area excavated during the IRA. 

Because the surface water contamination is a result of contact with contaminated soil/sediments which 

have subsequently been excavated and disposed of off-site, the surface water data will be excluded (i.e., 

the source has been removed which should result in surface water concentrations decreasimg. Thus, 

lead, carbon disulfide, endrin aldehyde, chlorobenzilate, isodrin, and kepone will not be retained as 

surface-water ecological COCs in the CMS report because there are no detections outside the area 

excavated during the IRA. Zinc will not be retained as a COC in the CMS report because its 

concentrations outside the area excavated during the IRA were below the most restrictive ARA,Rs. The 

following COCs will be evaluated for ecological risks from surface water in the CMS for SWMU 1: 

l Inorganics: Beryllium, cadmium, copper, manganese, and mercury 

In addition, an inorganic compound and a SVOC each exceeded their most restrictive ARARs as shown in 

Table 2-5 of the Supplemental RFIIRI. Sulfide will not be considered as a COC because it was detected 

only within the area excavated during the IRA. Bis(2-ethylhexyl)pthalate will not be considered as a COC 

for the CMS report based on concentrations which do not pose adverse effects to human health and 

ecological receptors. 
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Figures 2-3, 2-4, 2-5, and 2-6 in Section 2.4 show groundwater chemical concentrations for selected 

COCs in the Supplemental RFI/RI (B&R Environmental, 1997). COCs were selected from these detected 

~mrcalsasl~~intheSappl~~~~~~~~~~t~~g~ground\rirate~i~~~ta-~~rr~nt~d~i~ki~g-w~te~- 

source and is unlikely to be designated as one in the future, chemicals above the drinking water standards 

and ecological COCs were identified for fate and transport modeling. The predictive contaminant 

transport modeling was performed in order to evaluate and develop RGOs for groundwater to be 

protective of a residential well located east-southeast of SWMU 1. The development of groundwater 

RGOs through modeling is discussed further in Section 3.3.1.3. Following is a discussion of groundwater 

COCs resulting from the HHRA and ERA. 

Groundwater was not evaluated as part of the baseline HHRA because it is classified as Class G-ill, ---___-- 

nonpotable water by the FDEP, as summarized in Section 2.5. The surficial aquifer is the principal aquifer 

of concern at NAS Key West because of the potential groundwater-to-surface-water contaminant 

migration pathway. Groundwater obtained from the surficial aquifer at Key West has a high salinity and is 

unsuitable for drinking, as documented in a 1990 groundwater quality sampling study by United States 

Geological Survey (USGS) (ABB, 1995b). The Monroe County Health Department recognizes the public 

water supply obtained from the mainland as the only potable water source available on Key West (B&R 

Environmental, 1997). Even though the groundwater is not used for potable waters, the groundwater 

concentrations at SWMU 1 were compared to Tap Water RBCs (EPA, 1996) and MCLs (EPA, 1995a) for 

comparison purposes as presented in Tables 2-2 and 2-3 of Section 2.5. 

The ERA evaluated risk associated with contamination in groundwater at SWMU 1. Table 2-4 in Section 

2.6 lists the ecological COCs identified in the Supplemental RFVRI. Since ecological receptors are not 

directly exposed to groundwater, it is assumed that any groundwater contaminant that is not an ecological 

COC in surface water or sediment is not an ecological concern. Potential ecological risks associated with 

groundwater contaminants will be reflected in the evaluation of the potential risks associated with surface 

water and sediment. The CMS will only retain groundwater COCs that are ecological COCs for surface 

water or sediment. Although chrysene was retained as a sediment ecological COC in this CMS report, it 

will not be retained as a groundwater ecological ‘COC, due to its low frequency of detection (one of 24 

samples). The following chemicals will be retained as ecological COCs for groundwater in the CMS: 

l Inorganics: Beryllium, cadmium, copper, manganese, mercury, tin, and vanadium 

l SVOCs: Pyrene 
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A comparison between 1996 groundwater sampling events conducted by B&R Environmental and 

previous sampling events is presented in Section 2.4. Figure 2-7 shows chemical concentrations detected 

in groundwater in excess of ARARlSAL criteria. The 1996 sampling results are more representative of the 

.._.. _ .- -- current groundwater condjt[ons at SWMU I compared to previous sampling events (i.e., 1986, 1!390, and _. 

1993) because the low flow sampling method used in 1996 showed consistent sampling results between 

the January and November sampling events. The comparison shows thallium and vinyl chloride as the 

main contributors to groundwater contamination in SWMU 1. 

3.3 REMEDIAL GOAL OPTIONS 

RGOs are developed to ensure that contaminant concentration levels remaining at the site are at levels 

that are protective of human health and the environment. Human health RGO development cakulations 

artiin.cl!&kdin&pendix A. RGOs are established to: 

.” -, 

l Protect human receptors from adverse health effects 

l Protect the environment from detrimental impacts from site-related contaminants 

l Provide compliance with Federal and state ARARs 

In order to evaluate and develop RGOs for soils which will then be protective of groundwater, predictive 

contaminant transport modeling was performed. The following migratory pathways were modeled to 

determine RGOs for soil which are protective of various criteria in groundwater: 

l Groundwater protection from soil leaching based on maximum surface soil concentrations and the 

most restrictive groundwater criteria. 

l Evaluate potential human exposure (through ingestion, dermal contact, and inhalation) to 

groundwater, which could have contaminants in concentrations greater than state and Federal MCLs 

impacting the residential well. 

The development of cross-media RGOs by using groundwater flow contaminant fate and transport models 

is presented in Appendix B. COCs for cross-media RGOs were selected from groundwater if the results 

of the 1996 sampling events exceeded state or federal MCLs. Soil COCs were selected if the soil results 

exceeded the Region III RBCs for groundwater protection. The COCs are shown in Appendix B. 
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3.3.1 Soil RGOs 

Soil RGOs were determined for the COCs identified in Section 3.2. The soil RGOs were based on the 

following criteria: 

0 Protection of ecological receptors. 

l Protection of groundwater to reduce potential impact to residential well. 

3.3.1.1 Human Health Risk-Based RGOs 

RGOs are developed for any receptor for which any individual contaminant has an ICR greater lE-06 

and/or a HI of more than 1 .O including all exposure pathways (considering all receptors, media, and routes 

of exposure). If the risk or hazard values approached these levels, then the scenarios were also included 
l . . . 

I rsrrm~~~~~~~~~~c~~~~l~a~~~Q6-t~-th- 

ICR or 0.1 to the HI were selected. If the risk or hazard values approached these levels, the contributing 

chemicals were also included in the RGO calculations. 

Site-specific RGOs accounted for all the exposure pathways and intake scenarios that were used in the 

baseline risk assessment. The RGOs were developed using the representative concentrations that were 

used in the Supplemental RFVRI. However, in order to develop a range of potential RGOs, the 

representative concentration was proportioned to yield concentrations with a target risk equal to IE-06, 

1 E-05, and 1 E-04 excess cancer risks, or HIS of 0.1, 1.0, and 3.0. The calculated cancer and/or non- 

cancer risk values (ICR or HI) for each contributing route of exposure (ingestion, dermal, and inhalation) 

were added for each chemical selected and are presented in Appendix A. The following equation was 

then used to determine relevant RGOs: 

RGO = (Exposure Concentration)(Desired Risk Leve/)/(Ca/culated Risk Value) 

SWMU 1 is located within a restricted access area between an active runway, a closed taxiway, and the 

Atlantic Ocean. Only military personnel have access to this location at any one time and the site is not 

subjected to any pedestrian traffic. Due to the restrictive site access, the human health pathway 

scenarios remain highly unlikely, as long as the installation is maintained as an active military base. 

Appendix A presents the RGO calculations for the pathway scenarios that exceeded the EPA ICR 

(l.OE-06) and/or HI (0.1). Table 3-2 presents the RGOs that would be protective (i.e., the most stringent 
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Zinc 

Pesticides (uglkg): 
4,4'-DDD 
4,4'-DDE 

15,800 - 870,000 23,000,000/ 
560,000,OOO 

1,400 4,500/17,000 46;) 1 OO@' 1,000 
15.55-1,730 3,000/11,000 32') I OOf6' 1,000 
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Chemical of Concern 

TABLE 3-2 

SUMMARY OF SOIL RGOs FOR SWMU 1 
NAVAL AIR STATION KEY WEST 

BOCA CHICA KEY, FLORIDA 

Soil Sample 
Results 

Range of Detected 
Values Outside 

the IRA 
Excavation Area 

inued) Pesticides (uglkg): (Cont 

4,4’-DDT 5.38 - 4,700 3,100/12,000 320 I I ,340c4’ 1 OO’Q 1,001 

Aroclor-1260 644 - 900 NL 14 NL N 
SVOCs (ualka): 

PAGE2OF3 

. w .s, 
Anthracene 257 - 280 20,000,000/ NA 1 OO@’ N 

300,000,000 

Benzo(a)anthracene 160 - 3,420 1,400/4,900 590 1 OO@’ 1 ,OO( 

Benzo(a)pyrene 200 - 2,190 1001500 59 1 OO@’ N 

Benzo(b)fluoranthene 270 - 6830 1,40015,000 590 1 OO@’ 1 ,oot 
Benzo(g,h,i)perylene 180 - 2,000 14,000/50,000 NA 1 OO@’ N 

Benzo(k)fluoranthene 160 -410 14,000/48,000 NA 100” N 

Chrysene 210 - 5,440 140,000/ NA 100” 1,001 

I I 21 ,ooo,ooo I 

1,2-Dibromo-3- 
chlororpropane 
Vinyl chloride 

ND NA NA NA 2 

ND NA NA NA 0.t 

500,000 

Dibenzo(a,h)anthracene 84 - 605 1001500 59 100” N 

Fluoranthene 250 - 7,100 2,900,000/ NA 1 oo@’ N 
48,000,OOO 

Hexachlorophene 670 - 890 NL NA NL N 

Indeno(l,2,3-cd)pyrene 190 - 1,590 1,400/5,000 590 1 OO("' N 

Pyrene 320 - 6,290 2,200,0001 NA 100’“’ N 
41 ,ooo,ooo 

Phenanthrene 120 - 2,760 1,700,000/ NA 1 OO@’ 1,001 

In of 
ate+‘) 

00 
3 

00 

100 

100 

100 



TABLE 3-2 
/II 

SUMMARY OF SOIL RGOs FOR SWMU 1 
NAVAL AIR STATION KEY WEST 

BOCA CHICA KEY, FLORIDA 
PAGE 3 OF 3 

Bold - Detected Values in Excess of RGOs 
1. FDEP Residential Soil Clean-Up Goals (June 26, 1996) 
2. FDEP Industrial Soil Clean-Up Goals (June 26, 1996) 
3. The protection of human health risk evaluation identified the child/adult residential pathway with an increment 

1 .OE-06. These levels will also be protective of trespassers and workers. 
4. The protection of human health risk evaluation for antimony, cadmium, chromium, iron, manganese, mercury, 

identified a residential pathway with hazard index > 0.1. 
5. Will, M.E., and G.W. Suter, 1994a, “Toxicological Benchmarks for Screening Potential Contaminants of Cone 

Litter Invertebrates and Heterotrophic Process,” Oak Ridge National Laboratory, Oak Ridge, Tennessee. 
6. EPA (U.S. Environmental Protection Agency), 1995f, “USEPA Region Ill BTAG Screening Levels,” Philadelphi 
7. Soil RGO for Groundwater Protection from Soil Leaching using Groundwater Criteria (Appendix B) 

NA Not Applicable 
ND Not Detected 
NL Not Listed 
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of all human exposure pathways of concern, Table 3-2 also includes the FDEP clean-up goals for an 

industrial exposure scenario for the human health COCs. 

3.3.1.2 Ecological Risk-Based RGOs 

The eco~~osoll~~~~-~ti~~~~~e~ed~~e~~~p~tential-impact~to 

ecological receptors. The ecological RGOs for soil are presented in Table 3-2. 

3.3.1.3 RGOs for the Protection of Groundwater 

Groundwater transport modeling was performed using the ECTran (Excel-Crystal Ball Transport) model 

(Chiou, 1996) which is based on straightforward mass-balances of advection/dispersion analytical 

equations. The model simulates vertical contaminant transport with uniform layers (e.g., thickness, 

concentrat.ion., porosity, etc.). ..The.model predicts ,the concentration down gradient of the source at a 

single point at a specified d&r&e from .the exposure‘ point. This predkted-concentration is at- the 

centerline of the plume. 

B&R Environmental identified a residential well used for non-drinking water purposes in an area of three 

residential properties located approximately 450 feet southeast of the IRA excavation boundary. Modeling 

of contaminant migration from soil leaching to the groundwater was performed to determine the maximum 

concentration of contaminants in the soil that will be protective of groundwater at the residential well. To 

ensure protection of the groundwater from soil leaching, the most stringent of the state and Federal MCLs 

was used. Assumptions, equations, and additional details used in developing the soil RGOs protective of 

groundwater are included in Section Appendix B. Table 3-2 summarizes the RGOs for soil COCs. 

3.3.2 Sediment RGOs 

Sediment RGOs were determined for the COCs identified in Section 3.2. The sediment RGOs were 

based on the following criteria: 

. Protection of human health 

. Protection of ecological receptors 

3.3.2.1 Human Health Risk-Based RGOs 

Sediment RGOs were developed for any receptor for which any individual contaminant has an ICR greater 

1 E-06 and/or a HI of more than 1 .O including all exposure pathways (considering all receptors, media, and 
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routes of exposure). If the risk or hazard values approached these levels, then the scenarios were also 

included for initial consideration. As described in Section 3.3.1.1 for soil RGOs, individual chemicals 

detected in sediment which contributed at least IE-06 to the ICR or 0.1 to the HI were selected for each 

scenario. If the risk or hazard values approached these levels, the contributing chemicals were also 

included in the RGO calculations. 

Site-specific RGOs accounted for all the exposure pathways and intake scenarios that were used in the 

baseline risk assessment. The RGOs were developed using the representative concentrations that were 

used in the Supplemental RFVRI. However, in order to develop a range of potential RGOs, the 

representative concentration was proportioned to yield concentrations with a target risk equal to IE-06, 

1 E-05, and 1 E-04 excess cancer risks, or HIS of 0.1, 1 .O, and 3.0. The calculated cancer an#d/or non- 

cancer risk values (ICR or HI) for each contributing route of exposure (ingestion, dermal, and inhalation) 

were added for each chemical selected and are presented in Appendix A. 

.__ 

_,^’ 2-\ 

Due to the restrictive site access, the human health pathway scenarios of the child/adult resident, adult 

trespasser, and adolescent trespasser remain highly unlikely for SWMU 1, as long as the installation is 

maintained as an active military base. The RGO calculations for the pathway scenarios that exceeded the 

EPA ICR (l.OE-06) and/or HI (0.1) are presented in Appendix A. Table 3-3 presents RGOs that would be 

protective (i.e., the most stringent) of all human exposure pathways of concern. This table does not 

include FDEP clean-up goals for an individual exposure scenario because these levels are not relevant to 

contaminated sediments. 

3.3.2.2 Ecological Risk-Based RGOs 

The ecological COCs for sediment presented in Section 3.2.3 are retained because of the potential 

impacts to ecological receptors. Sediment concentrations equivalent to and above the ER-M value 

“represent a possible-effects range within which effects would frequently occur” (Long et. al., 1995). The 

ER-M values are used as the ecological risk-based RGOs. Concentrations between the Effect:s Range- 

Low (ER-L) and ER-M values “represent a possible effects within which effects would occasionally occur” 

(Long et. al., 1995). Sediment benchmark values from Table G.3-15 of the Supplemental RFVRI 

Appendix G are used as ecological RGOs for contaminants that do not have an ER-M or ER-L value. The 

ecological RGOs for sediment are presented in Table 3-3. 

3.4 GROUNDWATER RGOs PROTECTIVE OF DOWNGRADIENT USERS 

, -... 

Groundwater RGOs protective of groundwater were developed to determine if current contaminant 

concentrations in exceedance of Federal and state MCLs would impact the exposure point. The 
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TABLE 3-3 

SUMMARY OF SEDIMENT RGOs FOR SWMU 1 
NAVAL AIR STATION KEY WEST 

BOCA CHICA KEY, FLORIDA 

Remedial Goal Options 
ica. .-*. - - 

Range of Detected Values ER-M (1) (6) Human Healtht4’ 
Outside the IRA Excavation Area 

ltioiganics &g/kg): 
Arsenic 
Lead 
Selenium 
Tin 
Vanadium 

I 3,150-17,100 I 70,000 310 
10.400-73.300 218.000 I NA I 

1,200-3,400 NL NA 
8,600-12,100 NL NA 
1.900-31,000 720.000’*’ NA 

Pe:.’ .- . .. . 
L-z 

itwues (pglKg): 
,, .‘-DDD 28-210 46 1.610 

4,4’-DDE 48-89 27 1,140 
4.,4-l-DDJ . _ __ _ . - -.. _ 21-34 _ 46 _ I I m/A 7nnW 

SVOCs (pglkg): 
Benzo(a)pyrene 780-I 1,000 I,60 0 I 
Benzo(g,h,i)perylene 490-7,000 I,70 0 NA 
Chrvsene 600-I 4,000 I 2.80 0 I NA 
Dibenz(ah)anthracene 610 260 210 
Hexachlorophene 1,200-8,100 20,000” NA 
Indeno(l,2,3)pyrene 71 o-5,900 9,600 2,072 
Pyrene 680-l 8,000 2,600 NA 

Bold - Detected Values in Excess of RGOs 
1. Effects Range - Medium(Long et. al., 1995; Long and Morgan, 1991) 
2. 40 CFR Part 264 Proposed RCRA Action Levels for Soil 
3. USEPA Sediment Quality Benchmark (EPA, 1996a) 
4. Protection of human health risk evaluation identified the child/adult resident pathway with an 

incremental risk level > 1 .OE-06. These levels would also be protective of trespassers. 
5. The protection of human health risk evaluation for 4,4’-DDT identified a residential pathway with a 

hazard index > 0.1. 
6. The most conservative of effects range - low values (Long et al., 1995 and Morgan, 1991) and 

threshold effects levels (FDEP, 1994) were used as ecological screening criteria. 
HH Human Health 
NL Not Listed 
NA Not Applicable 
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residential well located approximately 450 feet east of the site was the exposure point. COCs are based 

on current groundwater conditions from the November 1996 sampling event. Groundwater modeling was 

performed using an analytical fate and transport model called ECTran (Chiou, 1996). Several 

mechanisms/processes affecting chemical fate and transport in groundwater were accounted for during 

the development of the RGOs. They include sorption, dilution, advection, dispersion, and . _ - 

chemical/biological decay. Sorption is the reaction that occurs between solute and the surfaces of solids 

causing the solute to bond to varying degrees to the surface. Dilution occurs because of the rnixing of 

contaminated groundwater with unaffected groundwater. Advection is the primary mechanism responsible 

for the movement of contaminants as a consequence of groundwater flow. Dispersion occurs because of 

fluid mixing due to effects of unresolved heterogeneities in the permeability distribution. Decay involves 

the degradation of a chemical by natural chemical and biological processes. Fate and transport rnodeling 

results indicate that the current groundwater concentrations in excess of Federal and state MCLs would 

not have an adverse impact to the residential well. 

- .- -_. 

All of the contaminants had RGOs that were extremely high (modeling indicated that RGOs were greater 

than a concentration of l,OOO,OOO ppm, see Appendix B) with the exception of vinyl chloride and 

1,2-dibromo-3-chloropropane. The RGOs for these two contaminants and the maximum groundwater 
‘-7 

concentration from the November 1996 sampling event are shown below: 

Chemical of Concern 

1,2-Dibromo-3-chloropropane 

Vinyl Chloride 

Maximum Groundwater RGO Protective of 
Concentration Downgradient Users 

1 .O pg/L (November 1996) 29 MS/L 

2.8 pg/L (November 1996) 90.1 pg/L 

Assumptions, equations, and additional details used in developing the groundwater RGOs protective of 

groundwater are included in Section B.5 of Appendix B. 

3.5 CORRECTIVE ACTION OBJECTIVES 

Site-specific CAOs specify COCs, media of interest, exposure pathways, and clean-up goals or 

acceptable contaminant concentrations. CAOs may be developed to permit consideration of a range of 

treatment and containment alternatives. This CMS addresses soil and sediment contaminati& within 

SWMU 1. To protect the public from potential current and future health risks, as well as to pmtect the 

environment, the following CAOs have been developed for SWMU 1 soil, sediment, and groundwater to 

address the primary exposure pathways: 
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. Prevent human and ecological receptors from contacting contaminants in the soil, sediment, surface 

water at concentrations which would result in adverse effects. 

l Monitor potential human exposure to groundwater having contaminants at concentration levels greater 

than state and Federal MCLs in the residential well. 
-.._.. --.. . ..-.. -.-.--- ..--. . . . .._. -_ -_.- __- _.... __ ._.. 

. Ensure that migration of contaminants from soil and sediment to the surficial aquifers do not have 

adverse effects on human health and the environment. 

l Compliance at SWMU 1 with contaminant-specific, location specific, and action-specific Federal and 

state ARARs. 

The RGOs that would attain these objectives have been discussed in Section 3.3. 

3.6 VOLUMES OF CONTAMINATED MEDIA 

The volume of contaminated surface soil was estimated based on a comparison of the RGOs and CAOs 

defined. in Sections 3.3 and 3.4, respectively, using standard engineering practice. The values and 

assumptions used in estimating the volumes of contaminated media are presented in this section. 

3.6.1 Contaminated Soil 

Estimates of contaminated soil volumes have been presented for two scenarios: (1) protection of all 

human and ecological receptors and (2) protection of industrial workers. An average depth of 2 feet was 

used to calculate the volume of contaminated soil because of the high groundwater table, approximately 

1 .O to 1.5 feet bls, and bedrock encountered from the surface to a depth of 3 feet. Figure 3-l presents two 

estimated aerial extents of contaminated soil. The larger area consists of four locations (shown as cross 

hatched on figure) containing contaminant concentrations in excess of the human health criteria for 

potential residential exposure and ecological criteria. The smaller area of contamination (shown by bold 

line boundary on figure) is based on exceedances of FDEP industrial RGOs. This volume estimate is 

somewhat conservative for costing purposes in this CMS and will require additional testing to more 

precisely delineate the actual extent of contamination prior to remedial action. 

The estimated aerial extent of soil contaminated in excess of the human health criteria for potential 

residential exposure and ecological criteria is approximately 75,000 square feet (ft’) (1.7 acres) with an 

estimated volume of contaminated soil of 5,600 yd3. A single sample location exceeds the FDEP 

Residential RGOs for lead (500 mglkg) with a concentration of 740 mg/kg and is located within the 
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BUILDING 1006 
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i 
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‘1 
MANGROVE 
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mangrove east of the area excavated during the IRA. Soil removal at this location would require the 

cutting of a pathway approximately 75 feet through the mangrove. Excluding this location from removal 

would reduce the estimated volume by 500 yd3 to 5,100 yd3 . 

Only one sample point, which is located north of the area excavated during the IRA exceeds the FDEP _.--_-_ -- -- ._ 
Industrial RGOs. 

_ _.. _ _ _ 
The total estimat~~--.excav~tition--aiea‘ for this-locations is 6;400- ft.-(BO. foot- squaree ..- .. ~- 

excavation) with an estimated volume of soil contaminated in excess of the FDEP Industrial RGOs of 

500 yd3. 

3.6.2 Contaminated Sediment 

An average depth of 1.5 feet was also used to calculate the volumes of contaminated sediment because 

of reported variations in depth to bedrock encountered from the surface to a depth of 3 feet. Fijgure 3-2 

presents the estimated aerial extent of contaminated sediment. The area is for sediment contamination 

which is in excess of the ER-M values. This volume estimate is somewhat conservative for costing 

-\ 

purposes in this CMS and will require additional testing to more precisely delineate the extent of 

contamination prior to remedial action. The aerial extent of sediment contaminated in excess of ER-M 

values is approximately 187,000 ft* (4.3 acres) with an estimated volume of contaminated sediment of 

10,400 yd3. 
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4.0 IDENTIFICATION, SCREENING, AND DEVELOPMENT OF 
CORRECTIVE MEASURE ALTERNATIVES 

4.1 INTRODUCTION 

This section presents the identification, screening, and development of the corrective measure alternatives 

formulated to achieve the CAOs for SWMU 1. Section 3.0 presented the underlying basis for the initial 

identification and screening of the corrective measure technologies and included the following: 

. identification of ARARs. 

l Development of CAOs and media-specific RGOs. 

. identification of volumes of contaminated media based on the RGOs. 

The identification and screening of corrective measure technologies and the development of corrective 

measure alternatives are based upon the information presented in Section 3.0 and involve the following 

activities: 

l Identification of corrective measure technologies and applicable process options. 

l Screening of potential corrective measure technologies and applicable process options. 

. Development of corrective measure alternatives by assembling the remaining technologies into 

alternatives that have the potential to achieve the defined CAOs. 

4.2 IDENTIFICATION AND SCREENING OF CORRECTIVE MEASURE TECHNOLOGIES AND 
PROCESS OPTIONS 

This section identifies the corrective measure technologies and process options that may be used to 

achieve the CAOs. This process was based on the review of current literature, vendor information, and 

previous experience in developing alternatives for sites with similar media-specific concerns and releases. 

Corrective measure technologies and process options can be grouped according to general response 

actions. Corrective measure alternatives are then formulated by combining general response actions to 

completely address the CAOs. When implemented, the corrective measure alternative should be capable 

of achieving the CAOs. The categories of general response actions that could be implemented to achieve 

or address the CAOs for SWMU 1 include: 
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l No Action 

0 Institutional Controls 

l Containment 

l Removal 

l Treatment 

l Disposal 

Each of the general response actions are discussed below (Sections 4.2.1 through 4.2.7). Corrective 

measure technologies and process options for each of the general response actions which are potentially 

applicable to SWMU 1 are identified and screened in Tables 4-l and 4-2 for soil and sediment, 

respectively. 

4.2.1 No Action 

No Action is a general response action wherein the status quo is maintained at the site. No Action is 

normally retained to provide a baseline for comparison with other alternatives. No additional activities 

would be conducted at the site to address remaining contamination in the soil and sediment. There are no 

implementability concerns, because the contaminated media are considered to be left “as is”. Institutional 

controls, containment, removal, treatment, or other mitigating actions are not provided to reduce the 

potential for exposure. 

4.2.2 Institutional Controls 

Access controls (e.g., physical barriers) and/or site development restrictions in the NAS Key West Master 

Plan are institutional control options that may be considered for implementation to reduce or eliminate 

pathways of exposure to hazardous substances at the site. Controls would involve the use of 

groundwater, soil, and sediment use restrictions, educational programs, and/or groundwater monitoring 

networks. The application of institutional controls alone does not reduce the volume, mobility, and toxicity 

of the contaminants. Site development restrictions would be implemented in accordance with 

CNBJAXINST 5090.2N4 (U.S. Navy, 1997). 

4.2.3 Containment 

Containment involves the application of physical measures to reduce the potential for contaminant 

migration and thereby reducing the risk to the public and the environment. The contaminated media must 

be isolated from the primary transport mechanisms (i.e., wind, erosion, surface water, and groundwater) to 
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reduce the migration of contaminants. Contaminated media are isolated by the installation of surface and 

subsurface barriers that either block or divert any transport media from the contaminants. 

4.2.4 Removal 

Removal action is a general response action wherein technologies are used to move contaminated media 

from its present location in order to be treated and/or disposed of elsewhere. Treatment and/or disposal 

process options can be combined with removal process options to develop alternatives. 

4.2.5 Treatment 

The treatment response action, including both in situ and ex situ treatment process options, includes 

physical, chemical, biological, solidification or thermal parameters designed to reduce the mobility, toxicity, 

and/or volume of the contaminants present. Treatment can be used with removal and disposal process 

options to develop alternatives. 

4.2.6 Disposal 

/ -? 
Disposal technologies include placement of removed or treated materials in an on-site or an off-site 

permanent disposal facility. Removal options and possibly treatment options can be used with disposal 

process options to develop alternatives. The toxicity, mobility, or volume of the contaminants is not 

reduced through the singular application of disposal. This response action would reduce or eliminate 

exposure pathways related to direct human contact with contaminated material. 

4.2.7 Screeninla Criteria for Corrective Measure Technologies and Process Options 

Corrective measure technologies and process options are screened to eliminate those that are uinfeasible 

to implement, that rely on technologies unlikely to perform satisfactorily or reliably, or that do not achieve 

the CAOs within a reasonable time. The corrective measure technologies and process options are also 

eliminated based on SWMU 1 site-specific and waste-specific conditions. 

, --.; 

The screening process focuses on eliminating those technologies and process options that have severe 

limitations for a given set of waste-specific and site-specific conditions. The screening step also 

eliminates technologies and process options based on inherent technology limitations. Site, waste, and 

technology characteristics that were used as screening criteria are described below. Tables 4-I. and 4-2 

provide the identification and screening of technologies and process options for soil and sediment, 

respectively. Tables 4-3 and 4-4 provide a summary of retained technologies for soil and sedime:nt. 
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TABLE 4-l 

PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES FOR SOILS 
CORRECTIVE MEASURES STUDY FOR SWMU 1, BOCA CHICA OPEN DISPOSAL AREA 

NAVAL AIR STATION KEY WEST, BOCA CHICA KEY, FLORIDA 
PAGE 1 OF 4 

TECHNOLOGY 1 PROCESS 1 DESCRlPTlON 

No Action 

1 OPTION 1 
GENEA 

1 No Action 1 No activities conducted at a site to 
address contamination. 

GENERAL RES 
Physical barrier used to restrict access 
to the site. 

Soil Cover 

Capping Clay 
Cap/Synthetic 

Membrane/ 
Asphaltl 
Concrete 

Vertical Barrier Slurry Wall o*3~4) 

iorizontal Barrier 

Bulk Excavation I 

Native Soil 

Sheet Piling (*J) 

Grout Injection 
c2.3.5.6) 

L 

Administrative action used to restrict 
future site use as documented in the 
NAS Key West Master Plan. 
Sampling and analysis of environmental 
media to assess contaminant migration 
and future environmental impacts. 
Educate public concerning site hazards. 

GENERA 

Bulk 
Excavation o.‘) using common construction equipment 

such as bulldozers and highlifts. 

groundwater. 
‘_ GENE1 

1 Mechanical removal of solid materials 

Layer of native soil is placed over site to 
prevent direct contact and ingestion and 
migration to surface water. 
Use of impermeable or semipermeable 
materials constructed over the site to 
provide a barrier to water infiltration and 
also prevent direct contact with and 
ingestion of chemicals, as well as 
migration to surface water. 
SoiUbentonite or soil/cement barriers are 
installed around waste area to isolate 
waste materials. This low oermeable 
barrier restricts contaminant migration. 
Use of barrier sheets driven into the 
subsurface to mitigate groundwater 
migration or to provide shoring/erosion 
control during excavation. - 
Pressure injection of cement at depth 
through closely spaced drill holes to 
prevent contaminant migration into 

SCREENING COMMENTS j OPTION 
1 RETAINED 

L RESPONSE ACTION: NO ACTION 
detained as baseline for comparison. 

I 
Yes 

I 
lNSE ACTION: INSTITUTIONAL CONTROLS 
3nly effective in preventing direct contact regarding human exposure. Does not reduce Yes 
contaminant exposure to ecological receptors. 
tdministrative action is used to prevent direct contact regarding human exposure. Does Yes 
not reduce contaminant exposure to ecological receptors. 

Effective only to assess contaminant levels on-site and migration off-site. Can be used to Yes 
determine if conditions are changing in order to indicate the need for further corrective 
measures. I 
Helps to inform the public concerning possible site hazards. However, does not reduce the 1 Yes 
exposure potential for human or ecological receptors, Information for risks can be provided 
at Restoration Advisorv Board meetinas. 
RESPONSE ACTlON.1 CONTAINMEhT 

I 
: 

Not effective in reducing toxicity of contaminants, but will provide a barrier for potential I No 
human exposure pathways. However, would permanently destroy a sensitive environment 
(mangroves). 
Not effective in reducing toxicity of contaminants, but will provide a barrier for potential 
human exposure pathways. However, would permanently destroy a sensitive environment 
(mangroves). 

No 

Not compatible with site hydrogeology. At SWMU 1, bedrock is shallow (1 to 4 feet bgs) 
with unrestricted groundwater flow to a depth of several hundred feet. 

No 

Not compatible with site hydrogeology. At SWMU 1, bedrock is shallow (1 to 4 feet bgs) 
with unrestricted groundwater flow to a depth of several hundred feet. 

No 

Not compatible with site hydrogeology. At SWMU 1, bedrock is shallow (1 to 4 feet bgs) 
with unrestricted groundwater flow to a depth of several hundred feet. 

No 

IL RESPONSE ACTION: REMOVAL 
Effective in removing contaminated soils. Used in combination with ex situ or off-site 
treatment or disposal. 

Yes 
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TECHNOLOGY 

Thermal 

PROCESS DESCRIPTION 
OPTION 

GENERAL Rt 

Onsite Soil is excavated and treated by a 

Physical/ 
Chemical 

incineration 
(4.5.7) 

Offsite 
Incineration 

(43.n 

Vitrification (‘I 

Low- Jpplication of heat at relatively low 
Temperature :emperature to remove organics from 

Thermal excavated soil by volatilization. Vapor 
Desorption t4) chase. tvpicallv is treated by _. 

Soil Washing/ 
Solvent 

Extraction WJ) 

ncineration or-carbon adsorption. 
Separation of contaminants from a 
medium by contact with a liquid with a 
higher affinity for the contaminants of 
concern. Converts organic and 
inorganic contaminants to a more 
concentrated or less toxic form. 
Extraction of organics using gases at a 
certain temperature and pressure 
(critical point) such that their solvent 
properties are greatly altered. 
Excavated soil is mixed with cement 
lime, fly ash, or other pozzolanic 
materials to form a cement-like or soil- 
like product. Contaminants are 
physically bound or enclosed within a 
stabiiized mass (solidification), or 
chemical reactions between stabilizing 
agent and contaminants to reduce their 
mobility (stabilization). 

Supercritical 
Extraction @) 

Stabilization/ 
Solidification 

(2.4 

nobile or onsite incinerator that 
employs thermal decomposition via 
hermal oxidation at high temperature to 
festroy organics. 
sxcavated soil is transported to a 
icensed incinerator, which has 
applicable local, state, and Federal 
Jermits, that thermally destroys 
,rganics in a direct fire unit. 
Excavated soil is melted at high 
.emperature to form a glass and 
:rystalline structure with very low 
caching characteristics and destroys 
3rganics. 

SCREENING COMMENTS 

iPONSE ACTION: EXSITU TREATMENT ” 
rechnoloav is not cost effective for the quantities of contaminated soil at SWMU 1. The 
Tuantiiiesof soil to be treated are too small to justify the cost of mobilizing an incineration 
mit. In addition, incineration of RCRA waste would require empirical tests (trial burns) to 
demonstrate compliance and receive permits to operate. 

Nidely used option for treatment of organic wastes. Organic destruction and removal 
sfficiencies for properly operated incinerators are greater than 99.99 percent. However, 
nost inorganics remain in soil and may require further treatment. Permitted facilities are 
available. 

Technology is not cost effective or practical for the concentrations and volume of 
contaminants. 

Full-scale technology has been proven successful for remediation volatile contaminants. 
However, VOCs are not COCs. 

Questionable effectiveness for treating complex wastes (i.e., pesticides and inorganics). 
Extensive wastewater treatment would be required. Would not offer an advantage over 
other proven technologies. 

Not a proven technology for site contaminants. Would not offer an advantage over other 
proven technologies. 

Limited effectiveness for pesticides; however, contaminant concentrations may be low 
enough that effectiveness would not be a concern. Onsite disposal of solidified mass is not 
recommended due to site hydrology. The groundwater table is close to the surface and 
groundwater infiltration can significantly affect the integrity of the solidified mass. 

OPTION 
RETAINED 

No 

Yes 

No 

No 

No 

No 

Yes 
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TECHNOLOGY ( PROCESS 1 DESCRIPTION 

Phvsicall 
Chemical 

(Continued) 

Biological 

1 OPTtON 1 
GENERAL I: 

1 Chemical 1 Oxidation chemical reactions are used 
Oxidation (x~s) to reduce toxicity or transform the 

contaminant to a compound that is more 
stable, less mobile, and/or inert. 
Commonly used oxidizing agents 
include ozone, chlorine, and hydrogen 
peroxide. 

Landfarming (4) Controlled application of contaminated 
soil, nutrients, and microbes to land 

Thermal 

Physical/ 
Chemical 

I 1 area that is tilled. 
GENERAL C 

Vitrification c4.‘) 1 Electrodes for applying electricity are 

Biological Biodegradation 1 By circulating water-based nutrient 

used to melt contaminated soil, 
producing a glass and crystalline 
structure with very low leaching 

1 characteristics and destroys organ& 
Soil Flushing 1 Soil contaminants are extracted with 

(4.8) water or other suitable aqueous 
solutions. Extraction fluid passes 
through in-place soils using an injection 
or infiltration process. Contaminants 
are leached into the groundwater, which 
are then removed via extraction wells. 

Soil Vapor j Vacuum is applied through extraction 
Extraction c4) wells to create a pressure/concentration 

gradient that induces gas-phase 
volatiles to diffuse throuah soil to 
extraction wells, - 

Solidification/ j Process where cement, lime, or other 
Stabilization 

(ZA4) I 
pozzolanic materials are mixed with soil 
in the vadose zone to immobilize 
contaminants. 

solutions through contaminated soils, 
enhance naturally occurring microbes 

depth (1’4’ bgs). 

Although effective in removing a wide ranae of oraanic and inoraanic contaminants from 
coarse-grained soil, there is tire potential Tbr uncokrolled migration of contaminants to 
groundwater. Not compatible with site hydrogeology. Also, the technology is not as cost- 
effective as compared to other technologies because of complex treatment train required for 
washing fluid. 

SCREENING COMMENTS OPTION 
RETAINED 

SPONSE ACTION: EXSlTlJ TREATMENT 
Ineffective for organics. Would not offer an advantage over other more implementable 
technologies. 

No 

Questionable effectiveness for pesticides. Ineffective for organics.. No 

SPONSE ACTION: IN SITU TREATMENT 
Technology is not cost effective nor practical for a site where groundwater is at a shallow No 

Ineffective for pesticides and inorganics. 

Not compatible with site hydrogeology. Solidified/stabilized material would be in contact 
with groundwater and would compromise the integrity of the solidified mass. 

Technology is not effective for treatment of site contaminants. 

No 

No 

No 

No 
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TECHNOLOGY 1 PROCESS 1 DESCRIPTION 

P 
-r, (1) 

(2) 
(3) 
(4) 

(5) 
(6) 
(7) 
(8) 
(9) 

Landfill On-site Landfill 1 Soil is excavated and characterized as 

1 OPTION 1 
GENE! 

(3.7) required by land disposal restrictions. 
Hazardous wastes are treated to meet 
either RCRA or non-RCRA treatment 
standards prior to land disposal. Soil is 
then disposed of in a secure, on-site, 

1 RCRA-permitted facility. 
Off-site Landfill i Soil is excavated and characterized as 

r3.“’ 

required by land disposal restrictions. 
Hazardous wastes are treated to meet 
either RCRA or non-RCRA treatment 

1 RCRA-permitted f acit it y. 

standards pnor to land dwposal. Sorl IS 

. ’ 
then disposed of in a secure, off-site, 

I 
?A 

SCREENING COMMENTS 1 OPTION 
1 RETAINED 

IL RESPONSE ACT/ON: DISPOSAL 
Pesticide concentrations present at SWMU 1 exceed Federal land disposal restrictions. 
There is no approved disposal facility currently on-site. 

No 

RCRA land disposal restrictions may limit wastes eligibility for disposal without treatment. 
Widely used and easily implemented technology. 

Yes 

United States Environmental Protection Agency. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final, October 1988. 
Rogosnewski, P., Bryson H., and Wagner, K., JRB Associates, Inc. for the U.S. EPA. Remedial Action Technology for Waste Disposal Sites, Noyes Data Corporation. 
Corbitt, Robert A. Standard Handbook of Environmental Enqineering, McGraw-Hill Publishing Company, 1990. 
United States Department of Defense Environmental Technology Transfer Committee. Remediation Technologies Screening Matrix and Reference Guide, Second Edition, October 
1994. 
Kiang, Yen-Hsiung and Metry, Amir A. Hazardous Waste Processing Technology, Butterworth Publishers, 1982. 
EM Database, January 1995. US Department of Energy Office of Environmental Manaaement Information Posted on The Internet, January 19, 1995. 
Dillon, A.P. Pesticide Disposal and Detoxification, Noyes Data Corporation, 1981. 
ATTIC (Alternative Treatment Technology Information Center), November 1991. EPA&OO/M-91/049, US Environmental Protection Agency. 
Matsumura, Fumio and Mum, CR. Biodegradation of Pesticides, Plenum Press New York, 1982. 
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TECHNOLOGY 1 PROCESS 1 DESCRIPTION 1 SCREENING COMMENTS 1 OPTION 

GENERAL RESPONSEACTION: INSTITU’UTIONAL CONTROLS 
Institutional Limited Site 1 Physical barrier used to restrict access Yes 
Controls r’) Access to t-he site. 

1 Onlv effective in preventing direct contact regarding human exposure. Does not reduce 
contaminant exposure to ecological receptors. - 

I 

I 
Site 1 Administrative action used to restrict 1 Administrative action is used to prevent direct contact regarding human exposure. Does I Yes 

Development future site use as documented in the not reduce contaminant exposure to ecological receptors. 
Restrictions NAS Key West Master Plan. 
Monitoring Sampling and analysis of environmental Effective only to assess contaminant levels on-site and migration off-site. Can be used to Yes 

media to assess contaminant migration determine if conditions are changing in order to indicate the need for further corrective 
1 and future environmental impacts. 1 measures. I 

Educational ) Educate public concerning site hazards. I Helps to inform the public concerning possible site hazards. However, does not reduce the 1 Yes 
Programs 

I I 

exposure potential for human or ecological receptors. Information for risks can be provided 
at Restoration Advisory Board meetings. I 

GENERAL RESPONSEACTION: CONTAINMENT 

sediment Control Coffer Damrzl Emplacement of a low-permeability Well-established construction technique to reduce downstream sediment transport and No 
Barrier barrier to restrict groundwater migration turbidity during remediation. However, this process option is not applicable to SWMU 1 as 

into and/or out of a known area of the area of contaminated sediment is not within a flowing water body. 
sediment contamination. 

Bank Permanent or temporary sloping of Not applicable to SWMU 1. The area of contaminated sediment does not have a bank that No 
Revetment r’*‘) banks and/or protecting the banks with would require revetment during remediation. 

stone rip rap or vegetation to stabilize 

No Action 

1 OPTION 1 I 1 RETAINED 
GENERAL RESPONSE ACTION: NO ACflON I 

No Action No activities proposed at a site to Retained as baseline for comparison. Yes 
address contamination. 

I 1 slopes. I 
GENERAL RESPONSE ACTION: REMOVAL 

Bulk Excavation Bulk Mechanical removal of solid materials Effective in removing contaminated sediment. Used in combination with ex situ or off-site Yes 
Excavation (~‘1 using common construction equipment treatment or disposal. 

such as bulldozers and highlifts. 

Dredging Dredging r2) Use of mechanical, hydraulic, or Effective in removing contaminated sediments. However, dredging is not necessary to No 
pneumatic dredge to remove sediments remove sediments at SWMU 1 because of the shallow or nonexistent depth of surface 
or saturated soils. water. 
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GENERAL RN 
[Sediment is excavated and treated by a 

nobile or on-site incinerator that 
employs thermal decomposition via 
hermal oxidation at high temperature to 
jestroy organics. 
Excavated sediment is transported to a 
icensed incinerator, which has 
applicable local, state, and Federal 
,ermits, that thermally destroys 
lrganics in a direct fire unit. 
Excavated soil is melted at high 
.emperature to form a glass and 
:t-ystalline structure with very low 

caching characteristics and destroys 
3rganics. 
Jppiication of heat at relatively low 
:emperature to remove organ& from 
excavated soil by volatilization. Vapor 
chase, typically is treated by 
Incineration or carbon adsorption. 
Mechanical removal of free water from 
sediment using equipment such as a 
filter press or a vacuum filter for 
subsequent treatment. Passive, gravity 
aided draining on a stockpile can also 
be performed. 
Excavated soil is mixed with cement 
lime, fly ash, or other pozzolanic 
materials are mixed with excavated 
sediment to immobilize contaminants. 
Oxidation chemical reactions are used 
to reduce solubility or toxicity or 
transform the contaminant to a 
compound that is more stable, less 
mobile, and/or inert. Commonly used 
oxidizing agents include ozone, 
rhrnrina and hydrogen peroxide. .,. ., -....-, -..- 
Separating hazardous contaminants 
from sediments by using an organic 
chemical as a solvent, thereby reducing 
the volume of the hazardous waste. - 

Thermal 

Physical/ 
Chemical 

Off-site 
Incineration 

(43.7) 

Vitrification r4) 

Low- 
Temperature 

Thermal 
Desorption r4) 

Iewatering e2) 

Stabilization/ 
Solidification 

(2.4) 

Chemical 
Oxidation r3.‘~‘) 

Soil Washing/ 
Solvent 

Extraction r4) 

iPONSE ACnON: EX SlTU TREATMENT 
fechnoloav is not cost effective for the quantities of contaminated sediment at SWMU 1. 
The quansies of sediment to be treated-are too small to justify the cost of mobilizing an 
ncineration unit. In addition, incineration of RCRA waste would require empirical tests (trial 
Iurns) to demonstrate compliance and receive permits to operate. Requires dewatering of 
sediment prior to treatment. 
Widely used option for treatment of organic wastes. Organic destruction and removal 
sffrciencies for properly operated incinerators are greater than 99.99 percent. However, 
most inorganics remain in sediment and may require further treatment. Permitted facilities 
are available. Requires dewatering of sediment prior to treatment. 

Technology is not cost effective or practical for the concentrations and volume of 
contaminants. Requires dewatering of sediment prior to treatment. 

Full-scale technology has been proven successful for remediation volatile contaminants. 
However, most inorganics remain in the sediment and may require further treatment. 
Technology is not cost effective for very small quantities of contaminated material. 
Requires dewatering of sediment prior to treatment. 

Reduces the amount of moisture content in sediment for subsequent treatment and/or 
disposal. Treatment of removed or drained water is required. 

Limited effectiveness for pesticides; however, contaminant concentrations may be low 

enough that effectiveness would not be a concern. Onsite disposal of solidified mass is not 
recommended due to site hvdroloav. The aroundwater table is close to the surface and 
groundwater infiltration cansignifi&tly affect the integrity of the solidified mass. 
Ineffective for inorganics. Would not offer an advantage over other more implementable 
technologies. 

Questionable effectiveness for treating complex wastes (i.e., pesticides and inorganics). 
Extensive wastewater treatment would be required. Would not offer an advantage over 
other proven technologies. 

No 

Yes 

No 

Yes 

No 

Yes 

No 

No 



TABLE 4-2 

PRELIMINARY SCREENING OF REMEDIATION TECHNOLOGIES FOR SEDIMENT 
CORRECTIVE MEASURES STUDY FOR SWMU 1, BOCA CHICA OPEN DISPOSAL AREA 

NAVAL AIR STATION KEY WEST 
BOCA CHICA KEY, FLORIDA 

PAGE 3 OF 3 

Biological 
GENERAL RESPONSE ACTION: EXSITU TREATMENT 

Landfarming (‘1 Contaminated sediments are applied Questionable effectiveness for pesticides. Ineffective for inorganics. 
onto a soil surface and periodically 
turned over or tilled into the soil to 
achieve aerobic conditions to promote 
biological degradation of the 
contaminants. 

No 

Thermal 

Physical/ 
Chemical 

GENERAL RESPONSE ACTION: IN SITU TREATMENT 
Vitrification r4v6) Electrodes for applying electricity are Not applicable to treatment of sediment. No 

used to melt contaminated soil, 
producing a glass and crystalline 
structure with very low leaching 
characteristics and destroys organ@. 

Stabilization/ Pressure injection or mechanical mixing Not applicable to sediment, solidified/stabilized mass would be in contact with surface water No 
Solidification of cemenffpozzolanic materials to form and would compromise the integrity of the solidified mass. 

(2.4) an impermeable solid and immobilize 
contaminants. 

Landfill 
GENERAL RESPONSE ACTION: DISPOSAL 

On-site Landfill Excavated sediment is characterized as Pesticide concentrations present at SWMU 1 exceed federal land disposal restrictions. No 
(3.7) required by land disposal restrictions. There is no approved disposal facility currently on.site. 

Hazardous wastes are treated to meet 
either RCRA or non-RCRA treatment 
standards prior to land disposal in a 
secure, on-site, RCRA-permitted facility. 

Off-site Landfill Excavated sediment is characterized as RCRA land disposal restrictions may limit wastes eligibility for disposal without treatment. Yes 
(3A.3 required by land disposal restrictions. Widely used and easily implemented technology. 

Hazardous wastes are treated to meet 
either RCRA or non-RCRA treatment 
standards prior to land disposal in a 
secure, off-site, RCRA-permitted facility. 

(1) 
(2) 
(3) 
(4) 

(5) 
(6) 
(7) 

United States Environmental Protection Agency. Guidance for Conductinq Remedial lnvestiqations and Feasibility Studies Under CERCLA, Interim Final, October 1988. 
Rogosnewski, P., Bryson H., and Wagner, K., JRB Associates, Inc. for the U.S. EPA. Remedial Action Technology for Waste Disposal Sites, Noyes Data Corporation. 
Corbitt, Robert A. Standard Handbook of Environmental Enqineerinq, McGraw-Hill Publishing Company, 1990. 
United States Department of Defense Environmental Technology Transfer Committee. Remediation Technoloqies Screeninq Matrix and Reference Guide, Second Edition, October 
1994. 
Kiang, Yen-Hsiung and Metry, Amir A. Hazardous Waste Processinq Technology, Butterworth Publishers, 1982. 
EM Database, January 1995. US Department of Energy Office of Environmental Management Information Posted on The Internet, January 19, 1995. 0 
Dillon, A.P. Pesticide Disposal and Detoxification, Noyes Data Corporation, 1981. :n 
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TABLE 4-3 

SUMMARY OF RETAINED TECHNOLOGIES FOR SOILS 
CORRECTIVE MEASURES STUDY FOR SWMU I- BOCA CHICA OPEN DISPOSAL AREA 

NAVAL AIR STATiON KEY WEST 
BOCA CHICA KEY, FLORIDA 

GENERAL 
RESPONSE 

ACTION 
No Action 

Institutional 
Controls 

Removal 
Ex Situ 

Treatment 

Disoosal 

TECHNOLOGY PROCESS 
OPTION 

No Action 
Institutional 

Controls 

Bulk Excavation 
Thermal 

No Action 
Limited Site Access 

Site DeVdODITX?nt Restrictions 
Monitoring 

Educational Programs 
Bulk Excavation 

Off-site incineration 

Physical/Chemical 
Landfill 

Low-Temperature Thermal 
Desorption 

Stabilization/Solidification 
Off-site Landfill 

029713/P 4-11 CT0 0007 
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TABLE 4-4 
SUMMARY OF RETAINED TECHNOLOGIES FOR SEDIMENT 

CORRECTIVE MEASURES STUDY FOR SWMU I- BOCA CHICA OPEN DISPOSAL AREA 
NAVAL AIR STATION KEY WEST 

BOCA CHICA KEY, FLORIDA 

GENERAL TECHNOLOGY PROCESS 
RESPONSE OPTION 

ACTION 
No Action 

Institutional 
No Action No Action 

Institutional Limited Site Access 
Controls Controls 

Site Development 

I I Restrictions 
Monitoring 

Educational Programs 
Removal Bulk Excavation Bulk Excavation 
Ex Situ Thermal Off-site Incineration 

Treatment 
Low-Temperature Thermal 

Desorption 
Physical/Chemical Stabilization/Solidification 

Disposal Landfill Off-site Landfill 

029713/P 4-l 2 CT0 0007 
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4.2.7.1 Site Characteristics 

Site characteristics include an evaluation of RGOs for SWMU 1 or contaminant concentrations to identify 

site conditions that may limit or advocate the use of certain technologies, Technologies and process 

options are evaluated for their applicability and limitations to site conditions, including compatibrlity with 

site hydrogeology or soils. 

4.2.7.2 Waste Characteristics 

Waste characteristics may limit the effectiveness or feasibility of technologies. Technologies and process 

options are evaluated for their applicability and limitations to the waste characteristics at the site, ilncluding 

contaminant type and concentrations, and contaminated media. 

4.2.7.3 Technology.Limitations 

Technology limitations include the level of technology development, performance record, and inherent 

construction, operation, and maintenance problems. Technologies and process options are evaluated 

based on their reliability, on performance, and on how proven the technologies is considered. 
2 

4.3 IDENTIFICATION OF CORRECTIVE MEASURE ALTERNATIVES FOR SWMU ‘l 

This section describes the development of the corrective measure alternatives for SWMU 1 considering the 

information provided in the previous sections. Additional site-specific information and assumptions are 

provided in this section to further explain the alternative development process. In addition, alternatives are 

briefly explained in this section. A detailed description of each of the corrective measure alternatives is 

provided in Section 5.0. and an evaluation is also provided for each corrective measure alternative. 

Prior to the IRA, SWMU 1 was contaminated with various pesticides, SVOCs, and inorganics (metals). The 

IRA was conducted at SWMU 1 in the Spring of 1996 and required the excavation and disposal of the 

majority of the contaminated soil/sediment (approximately 7,500 tons). Low concentrations of soil 

contamination (pesticides, SVOCs, and inorganics) still exist at the site north of the IRA excavation. 

Although groundwater at SWMU 1 contains several chemicals at concentrations above background, 

groundwater is not considered as a primary media of concern because it is not a current or potential drinking 

water source. The surficial aquifer is classified by Florida as Type G-III (non-potable). Also ecological 

receptors are not directly exposed to groundwater. Potential ecological risks associated with groundwater 

migration and impacts on surface water and sediment were reflected in the evaluation of the poteintial risks 

029713/P 4-13 CT0 0007 
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associated with surface water and sediment. Groundwater contaminant concentrations will be evaluated by 

predictive modeling to determine whether there are any adverse impacts to an offsite groundwater user. If it 

is determined that groundwater is impacted off-site, corrective measure alternatives will be developed to 

prevent further adverse impacts. 

Currently, there are human receptors for the surficial aquifer. There is a well used by a private residence 

located approximately 450 feet east of the site on the Atlantic coastline. The aquifer beneath SWMU 1 (on 

Navy property) has chemical concentrations (aluminum-1240 pg/l; 1 ,Zdibromo-3-chloropane-1 .O pg/l; 

thallium-20.1 pg/l; and vinyl chloride-Z.8 pg/l) above state and Federal drinking water standards. RGOs were 

developed for groundwater and soil for SWMU 1 to be protective of the off-site residents (see Appendix B). 

However, the aquifer is classified by Florida as Type G-III (non-potable). 

Alternatives were developed that address the COCs and exposure pathways for each of the two media in 

order to achieve the CAOs. Although the risk to human health, except child/adult resident receptor, were 

within the range considered acceptable (ICR of lE-06 to IE-04 and a HI of less than l.O), alternatives were 

developed to show a range of alternatives to address all contaminants that could potentially effect ecological 

and human receptors. 

Based on the results of the risk assessment in the Supplemental RFIIRI, there are several’assumptions 

which were used in developing these alternatives; 

Removed sediment would be initially dewatered and then managed in the same manner as soil. If 

excavated sediment receives treatment, then excavated soils would receive the same treatment. 

Groundwater at the Florida Keys is classified as non-potable by the state. Although corrective 

measures for low level groundwater contamination at SWMU 1 are not proposed, analysis of 

groundwater data from well Sl MW-7 (November, 1996) would dictate further action. 

SWMU 1 is located within a restricted access area between an active runway, a closed taxiway, and 

the Atlantic Ocean. Only military personnel have access to this location and the site is not subjected 

to any pedestrian traffic. Because of the restrictive site access, the human health pathway scenarios 

remains unlikely as long as the installation is maintained as an active military base. 

029713/P 4-14 CT0 0007 
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The following alternatives have been developed for SWMU 1: 

1. No Action 

2. Limited Action (Institutional Controls and Long-Term Monitoring). 

3. Remove, Treat, and Dispose of Soils Contaminated at Concentrations Greater than FDEP Industrial 

RGOs and Monitor Groundwater. 

4. Remove, Treat, and Dispose All Contaminated Soils and Sediments and Monitor Groundwater 

A brief description of each alternative is provided in Sections 4.3.1 through 4.3.4. 

4.3.1 Alternative 1 - No Action 

The No Action alternative maintains the site at status quo. This alternative is retained to provide a baseline 

for comparison to other alternatives and, therefore, does not address the remaining contamination of the soil 

and sediment. There would be no reduction in toxicity, mobility, or volume of the contaminants at SWMU 1 

other than that which would result from natural dispersion, dilution, or other attenuating factors. Existing 

remedial activities, monitoring programs, and institutional controls would be discontinued, and the property 

\ would be available for unrestricted use. 

4.3.2 Alternative 2 - Limited Action: lnsiitutional Controls and Lonq-Term Monitoring 

This alternative consists of one major component, institutional controls (i.e. limited site access, monitoring, 

site development restrictions, and educational programs). Limited site access would be imposed to eliminate 

or reduce the pathways of human exposure to contaminants at the site. In addition, annual groundwater, 

sediment, and surface-water monitoring and biennial biomonitoring of ecological receptors would be 

conducted. This sampling would be performed according to state and Federal regulations and would 

measure changes in site contamination resulting from the IRA. Site development restrictions would be 

implemented as stipulated in CNBJAXINST 5090.2N4 (U.S. Navy, 1997) and appropriate changes would be 

made to the NAS Key West Master Plan. Educational programs would inform the public concerning site 

hazards. A reevaluation of the site would be performed every 5 years to determine if any changes to the 

controls would be required (i.e, continued monitoring, additional remedial action, or no further action). 

029713/P 4-15 CT0 0007 
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43.3. Alternative 3 - Remove, Treat, and Dispose of Soil Contaminated at Concentrations 
Greater than FDEP Industrial RGOs; Institutional Controls 

This alternative consists of three major components: (1) removal of contaminated soil, (2) transport of 

contaminated soils for off-site treatment and disposal, and (3) institutional controls. Alternative 3 would 

remove soils contaminated at concentrations in excess of FDEP Industrial RGOs. 

Approximately 500 yd3 of contaminated soil in excess of FDEP Industrial RGOs would be excavated from a 

hot-spot area north-east of the IRA excavation. A predesign study would be conducted to survey original 

surface elevations, perform delineation sampling, determine any potential wetlands impact, and calculate the 

area and volume of the excavation. Confirmation sampling would be conducted to ensure that the removal of 

contaminated soil in excess of FDEP Industrial RGOs has been completed. The excavated soils would be 

stockpiled within the limits of the excavation until loaded into suitable containers for transportation. The soil 

will be transported to an off-site RCRA permitted TSDF for treatment and disposal. Treatment and disposal 

options may include incineration, stabilization/solidification, and landfilling. The estimated soil volume is not 

large enough to warrant the use of low-temperature thermal desorption on-site. 

Institutional controls (i.e., limited site access, monitoring, site development restrictions, and educational 

programs) would be established to eliminate or reduce pathways of exposure to remaining soil and sediment 

at the site and reassess the nature and extent of site contaminants. Limited site access would be imposed to 

eliminate or reduce the pathways of human exposure to contaminants at the site. In addition, annual 

groundwater, sediment, and surface-water monitoring, and biennial biomonitoring of ecological receptors 

would be conducted. This sampling would be performed according to state and Federal regulations to 

measure decreases in site contamination and monitor groundwater quality. SlMW-7 would be sampled to 

determine whether offsite groundwater is being impacted by site contamination. If laboratory analysis 

indicates that the concentrations of site-related COCs in groundwater exceed ARARs or pose an 

unacceptable risk to human health, appropriate actions will be taken (e.g., source containment, installation of 

a groundwater treatment system, or supplying an alternate drinking water source). 

Site development restrictions added to the NAS Key West Master Plan in accordance with CNBJAXINST 

5090.2N4 (U.S. Navy 1997) would implement administrative actions to restrict future site use. Educational 

programs would inform the public concerning site hazards. A reevaluation of the site would be performed 

every 5 years to determine if any changes to the controls would be required. 
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4.3.4 Alternative 4 - Remove, Treat, and Dispose of Contaminated Soil and Sediment; 
Institutional Controls 

This alternative consists of four major components: (1) soil removal, (2) sediment removal, (3) transport of 

contaminated soil and sediment for off-site treatment and disposal, and (4) institutional controls. Alternative 4 

would remove all contaminated soil (based on residential RGOs) and all sediment with contaminant 

concentration in excess of ER-M values and thereby eliminate potential exposure of both human and 

ecological receptors. 

Approximately 5,100 yd3 of contaminated soil would be excavated to remove the contaminant source. A 

predesign study would be conducted to survey original surface elevations, perform delineation sampling, 

determine any potential wetlands impact, and calculate the actual area and volume of the excavation. 

Confirmatory sampling would be conducted to ensure that the removal of pesticide contaminated1 soil has 

been completed. The excavated soils would be stockpiled within the limits of the excavation until lo’aded into 

suitable containers for transportation. The soil would be transported to an off-site RCRA permitted TSDF for 

treatment and disposal. Off-site treatment and disposal options may include incineration, low-temperature 

thermal desorption, stabilization/solidification, and landfill. 

Approximately 14,000 yd3 of sediment contaminated in excess of ER-M concentrations would be excavated 

to remove sediment which could have an adverse impact on the environment. A predesign study would be 

conducted to survey original surface elevations, perform delineation sampling, and calculate the actual area 

and volume of the excavation. Confirmation sampling would be conducted to ensure that the removal of 

contaminated sediment has been completed. The excavated sediment would be stockpiled within the limits 

of the excavation until loaded into suitable containers for transportation. The sediment will be dewatered and 

transported to an off-site RCRA permitted TSDF for treatment and/or disposal. 

Institutional controls (i.e., limited site access and monitoring) would be established to eliminate or reduce 

pathways of exposure to remaining contaminants at the site (i.e., via groundwater exposure). Limited site 

access would be imposed to eliminate or reduce the pathways of human exposure to contaminants at the site 

prior to removal. 

Confirmation sampling would be conducted to confirm source removal from SWMU 1. SIMW-7 will be 

sampled to determine if off-site groundwater is being impacted by site contamination. If laboratory analysis 

indicates that the concentrations of site-related COCs in groundwater exceed ARARs or pose an 

unacceptable risk to human health, appropriate actions will be taken (e.g., source contaminant, installation of 

a groundwater treatment system, or supplying an alternate water supply). Two years after completion of the 

removal of soil and sediment, ecological biomonitoring would be conducted to evaluate the site status. This 
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sampling would be performed according to state and Federal regulations and to confirm decreases in the 

ecological impact. 
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5.0 EVALUATION OF THE CORRECTIVE MEASURE 

ALTERNATIVES FOR SWMU I 

This section presents a detailed description of each corrective measure alternative developed in 

Section 4.0, the rationale used in evaluating each corrective measure alternative, and the resull:s of the 

evaluation for each specific evaluation standard. The evaluation of corrective measure alternatives was 

conducted in accordance with the EPA RCRA Corrective Action Plan Guidance (Final) (EPA, 1994b). 

5.1 CORRECTIVE MEASURE ALTERNATIVES 

This section describes in detail the corrective measure alternatives developed in Section 4.0. 

5.1.1 Alternative 1 - No Action 

I , 

This is a “walk-away” alternative retained to provide a baseline for comparing the other alternatives. This 

alternative does not address the remaining soil, sediment, surface-water, and groundwater contamination at 

swlvlu 1. 

5.1.2 Alternative 2 - Limited Action 

This alternative consists of only one component, institutional controls. This alternative relies upo~n limiting 

site access to eliminate or reduce exposure pathways and monitoring the effectiveness of the IRA. This 

alternative is based upon the assumption that SWMU 1 would continue to be owned and operated by the 

NAS. Therefore, the base would be secured as a Federal facility with perimeter fencing and continued 

access restrictions. 

Institutional controls would consist of maintaining records of the contamination at SWMU 1 in the INAS Key 

West Master Plan. Also, monitoring of groundwater and ecological receptors would be conclucted to 

assess the effectiveness of the IRA and determine the need for future actions. 

,_ -- 

The Master Plan, maintained in accordance with CNBJAXINST 5090.2N4 (U.S. Navy, 1997) documents 

the presence of contamination at the site and would ensure that at the time of future land development, 

the base would take adequate measures to minimize adverse human health and environmental effects. 

Any future construction activity at SWMU 1 must be conducted in compliance with health and safety 

requirements that would minimize the potential for contaminants to enter the exposure Ipathways 

(incidental ingestion and dermal contact of soils) for construction workers on site. 
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Educational programs to inform the public concerning site hazards would be conducted through 

Restoration Advisory Board (RAB) meetings, public workshops, and other community relations activities, 

Monitoring would consist of annual groundwater, sediment, and surface-water sampling and biennial 

biomonitoring of ecological receptors. Annual groundwater samples would be collected from monitoring 

wells SIMW-7, KMW-07, and SlMW-4. SlMW-7 would be sampled to determine impacts to off-site 

residents and to monitor decreases in contamination on-site. Modeling indicates that concentrations of 

COCs in groundwater (including vinyl chloride and 1,2-dibromo-3-chloropropane) do not pose a threat to 

offsite receptors. The range of clean up time for vinyl chloride to naturally attenuate from the current 

maximum concentration (2.8 us/l) to its MCL (1.0 ug/l) is 1 to 12 years. The range of clean up time for 

1,2-dibromo-3-chloropropane to naturally attenuate from the current maximum concentration (1 .O ug/l) to 

its MCL (0.2 ug/l) is 2 to 5 years. The lower range for each contaminant to achieve MCLs includes all 

natural processes such as dilution due to infiltration and upgradient water, dispersion, sorption, and 

chemical decay. The high range includes only chemical decay (see Appendix B). Sediment and sutface- 

water samples would be collected to measure the effect of the IRA on site contamination. Monitoring 

would evaluate any changes in groundwater contamination and assess any impacts to ecological 

receptors in order to determine the need for future actions, 

Including Quality Assurance/Quality Control (QNQC) samples, a total of 7 groundwater, surface water, 

and sediment samples would be collected quarterly for the first year and annually for the next 9 years and 

analyzed for SVOCs, pesticides, and inorganic compounds. Additionally, groundwater samples would be 

analyzed for VOCs. If after the first year, a class of compounds (e.g., SVOCs) are not detected in a given 

medium, that class of compounds will cease to be analyzed for in subsequent sampling events for that 

medium. Biomonitoring of ecological receptors would be collected every two years (biennially) and would 

involve pesticide and metals analysis of fish, mud crabs, and vegetation. Additionally, toxicity testing 

would be conducted on 5 surface water and sediment samples, biennially. 

Every 5 years, a site review would be conducted to evaluate the site status and determine whether further 

action is necessary. The site review is required because this alternative allows contaminants to remain at 

levels that exceed RGOs. 

5.1.3 Alternative 3 - Remove, Treat, and Dispose of Soil Contaminated at Concentrations Greater 
Than FDEP Industrial RGOs; Institutional Controls 

This alternative consists of three major components: (1) soil removal (2) transport of contaminated soils to 

off-site treatment and disposal, and (3) institutional controls. The flow diagram for Alternative 3 is shown in 

Figure 5-1. 
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Component 1: Soil Removal 

Contaminated soil in excess of FDEP industrial RGOs would be excavated from the site. The estimated area 

and volume of soil excavation is based upon contaminant concentrations above FDEP Industrial RGOs from 

previous sampling investigations outside the perimeter of the IRA excavation. A predesign study would be 

conducted to verify the extent of contamination, survey original surface elevations, determine any potential 

wetlands impact, and calculate the area and volume of excavation. Approximately IO samples would be 

taken prior to excavation as part of the predesign study. Federal and state permit requirements must be 

satisfied, if it is determined that the boundaries of the excavation would impact regulated wetlands, mangrove 

habitat, and/or endangered species. The area would be cleared of vegetation prior to excavation. Soil would 

be excavated using conventional construction equipment. Typically, mechanical equipment such as 

backhoes, bulldozers, and front-end loaders are used for excavation. Excavations would be performed in 

accordance with OSHA requirements. Based on currently available data, it is estimated that 500 yd3 of soil 

would require excavation, treatment, and/or disposal from SWMU 1. Excavated soils would be stockpiled 

within the limits of the excavation during removal. Confirmatory sampling would be conducted to ensure the 

removal of contaminated soils. 

After the contaminated soils have been excavated, the area would be backfilled with clean material from off 

site and regraded to achieve desired drainage patterns. The final grade would approximate original 

elevations measured during the initial excavation area survey. The excavation would be backfilled with 

crushed stone or graded sand to an elevation 6 inches below final grade. The only exception would be when 

final grade would be 6 inches from the top of bedrock because existing soil depths are less than 6 inches. A 

6-inch vegetative layer of topsoil would be placed over the backfill to allow for revegetation and minimize soil 

erosion. 

Component 2: Transport of Contaminated Soil to Off-site Treatment and Off-site Disposal of 
Treated Soil 

All stockpiled soil would be loaded into suitable containers for transportation to an approved TSDF with the 

capability to handle the contaminated soil. The treatment process, if required, would convert hazardous 

contaminants to nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert. The 

treated soil would then be placed in a RCRA permitted landfill for final disposal. The transport of the 

contaminated soil must comply with the state and Federal requirements for transportation of hazardous 

waste. 
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Component 3: Institutional Controls 

Institutional controls would consist of maintaining records of the contamination at SWMU 1 in the NAS Key 

West Master Plan. Also, monitoring of groundwater, sediment, surface water, and ecological receptors 

would be conducted to assess the effectiveness of the IRA and determine the need for future actions. 

The Master Plan in accordance with CNBJAXINST 5090.2N4 (U.S. Navy, 4997) documents the presence 

of contamination at the site and would ensure that at the time of future land development, the ba!se would 

be able to take adequate measures to minimize adverse human health and environmental effects. Any 

future construction activity at SWMU I must be conducted in compliance with health and safety 

requirements that minimize the potential for contaminants to enter the exposure pathways (incidental 

ingestion and dermal contact of soils) for construction workers on site. 

Educational programs to inform the public concerning site hazards would be conducted through RAB 

meetings, public workshops, and other community relations activities. 

,. .4 / 

Monitoring would consist of annual groundwater, sediment, and surface-water sampling and biennial (i.e., 

once every two years) biomonitoring of ecological receptors. Annual groundwater samples would be 

collected from monitoring wells SlMW-7, KMW-07, and SlMW-4. Sampling would monitor changes in 

groundwater quality and assess any impacts to ecological receptors in order to determine the need for 

future actions. Additionally, SlMW-7 would be sampled to determine impacts to off-site residents. If the 

laboratory data indicate that the concentrations of site-related COCs in groundwater exceed ARARs or 

pose an unacceptable risk to human health, appropriate actions will be taken (e.g., source contamination, 

installation of a groundwater treatment system, or supplying an alternate water supply). 

Modeling indicates that concentrations of COCs in groundwater (including vinyl chloride and I &dibromo- 

3-chloropropane) do not pose a threat to offsite receptors. The range of clean up time for vinyl chloride to 

naturally attenuate from the current maximum concentration (2.8 pg/l) to its MCL (1.0 vg/l) is 1 to 12 

years. The range of clean up time for 1,2-dibromo-3-chloropropane to naturally attenuate form the current 

maximum concentration (1.0 pg/l) to its MCL (0.2 pg/l) is 2 to 5 years. The lower range for each 

contaminant to achieve MCLs is based on the fate and transport model and includes all natural processes 

such as dilution due to infiltration and upgradient water, dispersion, sorption, and chemical decay. The 

high range includes only chemical decay (see Appendix 6). 

/ --. Sediment and sutiace-water samples would be collected to measure the effect of the IRA on site 

contamination. Including QAlQC samples, a total of 7 groundwater, surface water, and sediment samples 
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would be collected quarterly for the first year and annually for the next 9 years and analyzed for SVOCs, 

pesticides, and inorganic compounds. Additionally, groundwater samples would be analyzed for VOCs. If 

after the first year, a class of compounds (e.g., SVOCs) are not detected in a given medium, that class of 

compounds will cease to be analyzed for in subsequent sampling events for that medium. Biomonitoring 

of ecological receptors would be collected biennially and would involve pesticide and metals analysis of 

fish, mud crabs, and vegetation. Additionally, toxicity testing would be conducted on 5 surface water and 

sediment samples, biennially. 

Every 5 years, a site review would be conducted to evaluate the site status and determine whether further 

action is necessary. The site review is required because this alternative allows contaminants to remain at 

levels that exceed RGOs. 

51.4 Alternative 4 - Remove, Treat, and Dispose of Contaminated Soil and Sediment; 
Institutional Controls 

This alternative consists of four major components: (1) soil removal, (2) sediment removal, (3) transport of 

contaminated soils and sediments for off-site treatment and disposal, and (4) institutional controls. The block 

flow diagram for Alternative 4 is shown in Figure 5-2. 

Component 1: Soil Removal 

Contaminated soil in excess of RGOs for the protection of human health and ecological receptors would be 

excavated from the site. The estimated area and volume of soil excavation is based upon contaminant 

concentrations above RGOs from previous sampling investigations for the protection of human health and 

ecological receptors outside the perimeter of the IRA excavation. A predesign study would be conducted to 

verify the extent of contamination, survey original surface elevations, determine any potential wetlands 

impact, and calculate area and volume of excavation. Approximately 15 samples would be taken prior to 

excavation as part of the predesign study. Federal and state permit requirements have to be satisfied, if it is 

determined that the boundaries of the excavation would impact regulated wetlands, mangrove habitat, and/or 

endangered species. The area would be cleared of vegetation prior to excavation. Soil would be excavated 

using conventional construction equipment. Typically, mechanical equipment such as back-hoes, bulldozers, 

and front-end loaders are used for excavation. Excavations would be performed in accordance with OSHA 

requirements. Based on currently available data, it is estimated that 5,100 yd3 of soil would require 

excavation and disposal from SW/MU 1. During removal, excavated soils would be stockpiled, if necessary, 

within the limits of the excavation. Confirmation sampling would be conducted to ensure the removal of 

contaminated soils. 
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After the contaminated soils have been excavated, the area would be backfilled with clean material from 

offsite and regraded to achieve desired drainage patterns. The final grade would meet the original elevations 

measured during the initial excavation area survey. The excavation would be backfilled with crushed stone 

or graded sand to an elevation 6 inches below final grade. The only exception would be when final grade 

would be 6 inches from the top of bedrock because existing soil depths are less than 6 inches. A 6-inch 

vegetative layer of topsoil would be placed over the backfill to allow for revegetation and minimize soil 

erosion. 

Component 2: Sediment Removal 

Contaminated sediment in excess of ER-MS for the protection of ecological receptors would be excavated 

from the site. The estimated area and volume of sediment excavation is based upon contaminant 

concentrations above ER-MS for the protection of ecological receptors outside the perimeter of the IRA 

excavation from previous sampling investigations. A predesign study would be conducted to verify the extent 

of contamination, survey original surface elevations, determine the extent of wetlands/mangrove impact, and 

calculate area and volume of excavation. Any surface water that may be present will be handled as 

construction water (i.e., containerized, tested, and disposed of as appropriate). Approximately 20 samples 

will be taken prior to excavation as part of the predesign study. Federal and state permit requirements have 

to be satisfied, as the boundaries of the excavation would impact regulated wetlands, mangrove habitat, 

and/or endangered species. The area would be cleared of vegetation prior to excavation. Sediment would 

be excavated using conventional construction equipment, as used in the soil excavation, and placed on 

plastic sheeting in a stockpile area to drain and dry. Excavation would be scheduled during the dry season 

(from December through May), when the surface water at the site is confined to three former borrow pits. 

This would allow excavation of the sediments as soils after natural dewatering, minimizing surface and 

drainage water generation. All sediments would be dried and then handled as soil. Excavations would be 

performed in accordance with OSHA requirements. It is estimated that 10,400 yd3 of sediment would require 

excavation and disposal from SWMU 1. Confirmation sampling would be conducted to ensure the removal of 

contaminated soils. 

After the contaminated sediment has been excavated, the area would be backfilled with clean material from 

off-site and regraded to achieve desired drainage patterns. The final grade would meet the original 

elevations measured during the initial excavation area survey. The excavation would be backfilled with 

crushed stone or graded sand to an elevation 6 inches below final grade. The only exception would be when 

final grade would be 6 inches from the top of bedrock because existing soil depths are less than 6 inches. A 

6-inch vegetative layer of topsoil would be placed over the backfill to allow for revegetation. 
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Component 3: Transport of Contaminated Soil and Sediment to Off-site Treatment and Off-site 
Disposal of Treated Soil and Sediment 

Contaminated soil would be stockpiled and loaded into suitable containers for transportation to an approved 

TSDF with the capability to handle pesticide and metal contaminated soil. The treatment process, if required, 

would convert hazardous contaminants to nonhazardous or less toxic compounds that are more stable, less 

mobile, and/or inert. The soils would then be placed in a RCRA permitted landfill for final disposal. The 

transport of the soil and sediment must comply with the state and Federal requirements for transportation of 

hazardous waste. 

Component 4: Institutional Controls 

/-’ 

Institutional controls would include a single round of sampling consisting of 7 groundwater, surface water, 

and sediment samples. Samples would be taken to verify that cleanup goals were met and would be 

analyzed for SVOCs, pesticides, and inorganic compounds. Additionally, groundwater samples would be 

analyzed for VOCs. For the next four years, 7 groundwater samples (including QAlQC samples) would be 

collected annually and analyzed for VOCs, SVOCs, pesticides, and inorganic compounds. Monitoring 

data would be used to evaluate any changes in groundwater contamination and determine potential 

impacts to offsite residents. If after the first year, a class of compounds (e.g., SVOCs) are not detected in 

a given medium, that class of compounds will cease to be analyzed for in subsequent sampling events for 

that medium. 

Biomonitoring of ecological receptors would be collected biennially and would involve pesticide and metals 

analysis of fish, mud crabs, and vegetation. Additionally, toxicity testing would be conducted on 5 surface 

water and sediment samples, biennially. 

Modeling indicates that concentrations of COCs in groundwater (including vinyl chloride and I ,2-dibromo- 

3-chloropropane) do not pose a threat to off-site receptors. The range of clean up time for vinyl chloride to 

naturally attenuate from the current maximum concentration (2.8 ug/l) to its MCL (1.0 us/l) is I to 12 

years. The range of clean up time for 1,2-dibromo-3-chloropropane to naturally attenuate from the current 

maximum concentration (1.0 ug/I) to its MCL (0.2 ug/I) is 2 to 5 years. The lower range for each 

contaminant to achieve MCLs is based on the fate and transport model and includes all natural processes 

‘such as dilution due to infiltration and upgradient water, dispersion, sorption, and chemical decay. The 

high range only includes chemical decay (see Appendix B). 
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Every 5 years, a site review would be conducted to evaluate the site status and determine whether further 

action is necessary. The site review is required because this alternative allows contaminants to remain in 

groundwater at levels that exceed MCLs. 

5.2 EVALUATION STANDARDS 

The evaluation of the corrective measure alternatives was conducted as provided in the Guidance for 

RCRA Corrective Action Plan (EPA, 1994b). This section describes the specific standards to be used in 

evaluating each of the corrective measure alternatives. The five standards are as follows: 

l Protection of Human Health and the Environment 

l Media Cleanup Standards 

0 Source Control 

l Waste Management Standards 

l Other Factors 

5.2.1 Protection of Human Health and the Environment 

The protection of human health and the environment provides an overall evaluation of the remedies which 

would be appropriate for SWMU 1. This standard considers the extent to which the corrective measure 

alternative mitigates potential short- and long-term exposure. to residual contamination and how the 

remedy protects human health and the environment both during and after implementation of the 

alternative. In addition, the levels and characterization of contaminants remaining on-site, potential 

exposure pathways, potentially affected populations, the level of exposure to contaminants, and the 

associated reduction of exposure over time are considered. For management of mitigation measures, the 

relative reduction of environmental impact for each alternative are determined by comparing residual 

levels for each alternative with the existing criteria, standards, and guidelines. The ecological 

considerations for this evaluation standard included: potential short- and long-term beneficial and adverse 

effects of the corrective measure, adverse effects on environmentally sensitive areas, and an analysis on 

how to mitigate adverse effects. 

5.2.2 Media Clean-up Standards 

The Media Clean-up Standard considers whether the corrective measure alternative would achieve the 

defined CAOs. In addition, this standard includes an assessment of relevant institutional needs for each 

corrective measure alternative. The effects of Federal, state, and local environmental and public 
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standards, regulations, guidance, advisories, ordinances, or community relations on the design, operation, 

and timing of each alternative are considered. 

5.2.3 Source Control 

The Source Control standard evaluates how the corrective measure alternative addresses the source of 

the release, so as to reduce or eliminate, to the extent practicable, further releases that may pose a threat 

to human health and the environment, This criteria addresses whether source control measures are 

necessary and what type of source control actions would be appropriate. In addition, any source control 

measure proposed should include a discussion on how well the method is expected to work given the site 

situation and previous experiences of the specific technology. 

5.2.4 Waste Management Standards 

The corrective measure alternative must comply with applicable standards for the management of wastes. 

This includes a description of how the specific waste management activities would be conducted in order 

to maintain compliance with all applicable state and Federal regulations. 

5.2.5 Other Factors 

In addition to the first four standards, there are five general factors that are to be addressed as part of the 

evaluation of corrective measure alternatives. The five general decision factors to be considered under 

this standard are: 

l Long-term Reliability and Effectiveness 

l Reduction in Toxicity , Mobility, or Volume 

l Short-term Effectiveness 

l Implementability 

l cost 

5.2.5.1 Long-term Reliability and Effectiveness 

,-z, 

Long-term reliability and effectiveness evaluation includes an evaluation of the corrective measure 

alternatives performance. Performance considerations include the effectiveness and useful life of the 

corrective measure. The reliability of a corrective measure includes the operation and maintenance 

requirements and demonstrated reliability. 
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5.2.5.2 Reduction in Toxicity, Mobility, or Volume 

This factor includes the ability of the corrective measure to reduce the toxicity, mobility, or volume of the 

contaminants and/or media through treatment. 

5.2.5.3 Short-term Effectiveness 

This factor includes an evaluation of the corrective measure effectiveness in the short-term (< 6 months), 

in comparison to the long-term effectiveness, and in particular potential risks to human health and the 

environment during implementation. 

5.2.5.4 Implementability 

This factor includes the relative ease of installation (constructability) and the time required to achieve a 

given level of response. 

5.2.5.5 cost 

A cost estimate of the corrective measure includes both estimated capital and operation and maintenance 

costs. Capital costs include both direct and indirect costs. Operation and maintenance costs are post- 

construction activities which may be necessary to ensure the continued effectiveness of a corrective 

measure. 

5.3 EVALUATION OF ALTERNATIVES 

This section presents the results evaluation conducted for each corrective measure alternative based on 

the specific standards described in Section 5.2. 

5.3.1 Alternative 1 - No Action 

5.3.1.1 Protection of Human Health and the Environment 

Alternative 1 is considered primarily for comparative purposes to the other corrective measures. This 

alternative would not be protective of human health or the environment. Contaminants would remain in the 

soil, sediment, and surface water and potential human exposure through dermal contact would continue to 

exist. 
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Alternative 1 would present potential ecological risks to some receptors. The possibility for contaminants 

(primarily metals) to enter the ecological exposure pathway would continue to exist. However, as 

discussed in the Supplemental RFllRl Report, the potential risks associated with contaminants at SWMU 

1 are mitigated by several factors, as discussed below. 

Contaminants with concentrations substantially higher than ecological benchmarks consist of metals in 

surface water; metals and PAHs in sediment; and metals, pesticides, and PAHs in soil. However, the 

frequency of detection of most PAHs and pesticides is low, and in many cases, the highest HQs were the 

result of a single detected value. Additionally, the results of toxicity tests and fish tissue analyses indicate 

low potential risks to aquatic and terrestriaf piscivorous (fish eating) receptors. Lead was the only 

contaminant in fish tissue that was detected at concentrations indicative of potentiaf risks to pislcivorous 

receptors. Subsequent to fish tissue sampling, most of the contaminated area was excavated, with the 

area of excavation based primarily on lead detected in soil. Results of soil toxicity tests suggest significant 

potential risk to soil invertebrates, and to receptors that prey on soil invertebrates. However, most of the 

site is mangrove swamp, with only relatively small areas of dry soil available to terrestrial receptors. Thus, 

while Alternative 1 would present potential ecological risks to some receptors, the overall site-related risks 

are not as great as suggested by the screening assessment. Additionally, the long-term ecological risks 

are expected to decrease as a result of the 1996 IRA. The extent of this reduced risk is unceritain, and 

would remain uncertain under Alternative 1, since no monitoring of biota would occur. 

5.3.1.2 Media Clean-up Standards 

Alternative 1 would not comply with the media clean-up standards for soil, sediment, or surface water under 

either the industrial use, residential use, or the ecological impact criteria. 

Currently groundwater and soil do not exceed the RGOs calculated to be protective of the off-site resident. 

However, two groundwater contaminants exceed MCLs: vinyl chloride and 1,2-dibromo-3-chloropropane. 

These contaminants are estimated to naturally attenuate to their respective MCLs within 1 to ‘I2 years and 

2 to 5 years for vinyl chloride and 1,2,-dibromo-3-chloropropane, respectively. It is estimated that 

approximately 144,250 gallons of groundwater (one pore volume) is contaminated with vinyl chloride 

above the MCL. The volume of 1,2-dibromo-3-chloropropane cannot accurately be determined because 

there is only one detection at 1 .O pg/I at well Sl MW-7. 

The reduction of these contaminants to below MCLs are a result of natural attenuation (e.g., advection, 

dispersion, and decay). Additional discussion on these processes are provided in Appendix B. 
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5.3.1.3 Source Control 

Alternative 1 involves no source control as no action would be performed at SWMU 1. However, it should 

be noted that an IRA in Spring 1996 removed the majority of the soil and sediment contamination that was 

detected above screening action levels at SWMU 1. 

5.3.1.4 Waste Management Standards 

There are no actions to be implemented for Alternative 1 and, therefore, no waste would be generated. 

5.3.1.5 Other Factors 

Lonq-term Reliabilitv and Effectiveness 

The current threat to human health and the environment would remain since there would be no removal or 

treatment of the contaminants. Other than any decrease through natural attenuation, SVOC, pesticide, and 

inorganic contaminants would remain in the soil at SWMU 1 at levels greater than the media clean-up 

standards. 

There are no long-term management controls for SWMU 1 under this alternative. Therefore, the adequacy 

and reliability of controls are not applicable. Also, there would be no long-term monitoring programs to 

assess the migration of contaminants from the site. 

Reduction in Toxicity, Mobilitv, and Volume 

Alternative 1 involves no reduction in toxicity, mobility, or volume of the contaminants at SWMU 1 other than 

that which would result from natural dispersion, dilution, or other attenuating factors. There are no treatment 

processes employed, and therefore no materials are treated or destroyed. 

Short-term Effectiveness 

Alternative 1 involves no action and, therefore, would not pose any risks to on-site workers during 

implementation and no environmental impacts would be expected. This alternative would not achieve any 

of the CAOs. 
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ImplementabiliQ 

Since no actions would occur, this alternative is readily implementable. The technical feasibility criteria, 

including constructability, operability, and reliability, are not applicable. 

Cost Analysis 

There are no costs associated with the No Action alternative. 

5.3.2 Alternative 2 - Limited Action 

5.3.2.9 Protection of Human Health and the Environment 

Alternative 2 would be partially protective of human health by limiting land use within and around SWMU 1. 

Based upon the ERA presented in the RFI/RI report, it appears that (with the exception of lead) existing 

contaminants at SWMU 1 do not pose significant risks to aquatic and piscivorous terrestrial receptors. 

However, potential risks to terrestrial receptors from soil contamination exists in scattered areas at thle site. 

-? / The lonpterm ecological risks are expected to decrease as a result of the IRA. This alternative would 

measure the effectiveness of the IRA through sampling of sediment and surface water and biomonitoring 

of fish, mud crabs, and vegetation. 

This alternative involves limiting site use and security measures. From a human health risk perspective, 

these actions would reduce, but not prevent exposure to the site contaminants: Residents or excavation 

workers would not be permitted on site. Trespassers would be actively discouraged from entering the site. 

Workers would be required to use Personal Protective Equipment (PPE). 

Cancer risks for both adult and adolescent trespassers still exceed 1 .OE-06 under the institutional controls 

alternative. Most of the risk arises from dermal contact with soil and sediment, although the risks from 

ingestion of sediment is also slightly greater than l.OE-06. The highest cancer risk for trespasser under 

Alternative 2 is 4.24E-06 (dermal exposure to sediment by adults). Several worker scenarios have risks 

that are greater than l.OE-06 under the institutional controls alternative. Highest risks occur for 

occupational workers exposed by dermal contact to soil (I .34E-05) and ingestion of soil (4.lOE-06). Risk 

to maintenance workers slightly exceeds l.OE-06 for dermal exposure to soil. There were no hazard 

indices (non-cancer risk values) greater than 0.1 when calculated by Alternative 2 conditions. HHRA 

/ --\ calculations are in Appendix A. 
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Sampling of groundwater, sediment, and surface water and biomonitoring of ecological receptors are 

included to determine the effectiveness of the IRA, to monitor any changes in groundwater concentrations, 

and assess any impacts to ecological receptors. Periodic review of the site would be necessary to ensure 

that contaminant concentrations were not increasing and to determine whether additional measures would 

be necessary to protect human health and the environment. 

5.3.2.2 Media Clean-up Standards 

Alternative 2 would not comply with the media clean-up standards for soil, sediment, or surface water under 

either the industrial use, residential use, or ecological impact criteria. The alternative would perform long- 

term monitoring to evaluate the effectiveness of the IRA and to determine whether contaminant 

concentrations were decreasing. Institutional controls would be used to prevent exposure to media with 

contaminant concentrations above clean-up standards. 

Currently groundwater and soil do not exceed the RGOs calculated to be protective of the off-site resident. 

However, two groundwater contaminants exceed MCLs: vinyl chloride,and 1,2-dibromo-3-chloropropane. 

These contaminants are estimated to naturally attenuate to their respective MCLs within 1 to 12 years and 

2 to 5 years for vinyl chloride and 1,2-dibromo-3-chloropropane, respectively. It is estimated that 

approximately 144,250 gallons of groundwater (one port volume) is contaminated with vinyl chloride above 

the MCL. The volume of 1,2-dibromo3-chloropropane cannot accurately be determined because there is 

only one detection at 1 .O ug/I at well Sl MW-7. 

The reduction of these contaminants to below MCLs would occur as a result of natural attenuation (e.g., 

advection, dispersion, and decay). Additional discussion on these processes are provided in Appendix B. 

5.3.2.3 Source Control 

Alternative 2 does not involve source control since only institutional controls would be implemented. 

However, an IRA in Spring 1996 removed the majority of the soil and sediment contamination that was 

detected above screening action levels at SWMU 1. 

5.3.2.4 Waste Management Standards 

Alternative 2 involves no removal of contaminated soil, sediment, or surface water and, therefore, this 

alternative would not generate any wastes. 
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5.3.2.5 Other Factors 

Lonq-term Reliability and Effectiveness 

Although no removal would occur in Alternative 2, the current threat to human health exposure would be 

reduced and the effectiveness of the IRA in reducing or eliminating risk would be monitored. Existing 

environmental concerns would remain. This limited action alternative would use institutional controls in 

accordance with CNBJAXINST 5090.2N4 and the NAS Key West Master Plan to limit future use of the 

site. Therefore, exposure to the soils/sediments at the site could be restricted by prohibiting future 

development of SWMU 1. 

Institutional controls have uncertain long-term effectiveness. The protection of the construction worker 

and the recreational user in the long term would depend on effective administration and management of 

the Master Plan. A reevaluation of the site would be performed every 5 years to determine whether any 

changes to the controls would be required. 

Reduction in Toxicitv, Mobility, and Volume 

,,, --. 
Alternative 2 would not result in reduction of toxicity, mobility, or volume through treatment for ha,zardous 

substances at SWMU 1 other than that which would result from natural dispersion, dilution, or other 

attenuating factors. 

Short-term Effectiveness 

Alternative 2 would involve surface-water and sediment monitoring, biomonitoring of ecological receptors, 

administration of institutional controls, and potential restriction of residential land use. The short-term risks 

associated with these limited remedial activities would be minimal. Sampling personnel would wear the 

required PPE and receive the appropriate health and safety training. There would be no potenti#al risk to 

the community or environmental impacts upon the implementation of institutional controls. Groundwater 

contaminants are estimated to naturally attenuate to levels below MCLs within I to 12 years. 

Implementability 

_, ..n. \ 

Alternative 2 is expected to be readily implementable since SWMU 1 is located within a military facility, 

where rules and local ordinances can be strictly enforced. Restrictions for future residential property use 

would involve legal assistance and regulatory approval. Provisions in the NAS Key West Master Plan 

would be defined and enforced relatively easily because the site is located within a Federal facility. 

Sampling and analysis are also readily implementable. 
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Cost Analvsis 

The following costs are estimated for Alternative 2. It should also be noted that to date the Navy has 

spent approximately 7.9 million dollars on IRAs at nine sites/SWMUs/Areas of Concern. SWMU 1 was 

one of the SWMUs where an IRA was performed. 

Capital Costs: $0 

Operation and Maintenance (O&M) Costs: $13,000 to 78,000 per year 

Present-Worth: $277,000 

Detailed cost estimates are included in Appendix C. 

5.3.3 Alternative 3 - Removal, Treatment, and Disposal of Soil Contaminated Above FDEP 
Industrial RGOs and Monitor Groundwater 

5.3.3.1 Protection of Human Health and the Environment 

Alternative 3 would be relatively protective of human health and would be potentially protective of the 

environment. This alternative would remove the most contaminated remaining soils at the site, those in 

excess of FDEP Industrial RGOs, and would include groundwater monitoring for possible impact from site 

contaminants. Confirmation samples would be collected from the perimeter of the excavation to ensure 

that the soil contaminated in excess of FDEP Industrial RGOs from SWMU 1 was removed. The 

predesign sampling would be used to determine whether the contaminated soil exceeds LDRs and would 

require treatment before final disposal. The soil may be treated at a TSDF to meet LDRs prior to being 

placed in a RCRA permitted landfill for final disposal. 

Alternative 3 would probably be protective of ecological receptors. Although the removal of soil would be 

based upon FDEP Industrial RGOs, rather than ecological goals, the removal action would remove a portion 

of the remaining source at the site. The soil and sediment, which is contaminated in excess of all RGOs but 

less than FDEP Industrial RGOs, would not be removed with this alternative. This alternative would also 

measure the effectiveness of the IRA and subsequent excavation through testing of sediment and surface 

water and biomonitoring of fish, mud crabs, and vegetation. However, excavation of soil may result in the 

impact to regulated wetland, mangrove habitats, and/or endangered species. 

The potential for human exposure to contaminated soil would be reduced through implementation of this 

alternative and groundwater would be monitored with annual sampling. Monitoring of the environmental 
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impacts of the IRA and soil removal would be done with biennial biomonitoring of ecological receptors for 

a minimum of 5 years. After 5 years, the groundwater and biomonitoring results would be reviewed to 

determine if further monitoring would be required. 

5.3.3.2 Media Clean-up Standards 

Alternative 3 would achieve the FDEP Industrial RGOs through removal of the contaminated soil from 

SWMU 1. Samples would be collected from the soil remaining after removal to confirm that it meets the 

FDEP Industrial RGOs. The excavated soil would be treated, as required, prior to disposal to cornply with 

LDRs and the TSDF permit. Treatment processes would be selected to convert the hazardous contaminants 

to nonhazardous or less toxic compounds allowing the soil and sediment to meet applicable LDRs. 

Sediment and surface-water sampling and biomonitoring would be conducted to assess the decrease of 

contaminant concentrations in the environment. 

/ c--x 

Currently groundwater and soil do not exceed the RGOs calculated to be protective of the off-site resident. 

However, two groundwater contaminants exceed MCLs: vinyl chloride and 1,2-dibromo-3-chloropropane. 

These contaminants are estimated to naturally attenuate to their respective MCLs within 1 to 12 ylears and 

2 to 5 years for vinyl chloride and 1,2-dibromo-3-chloropropane, respectively. It is estimated that 

approximately 144,250 gallons of groundwater (one pore volume) is contaminated with vinyl chloride 

above the MCL. The volume of 1,2-dibromo-3-chloropropane cannot accurately be determined because 

there is only one detection, at 1 .O ug/l at well SlMW-7. 

The reduction of these contaminants to below MCLs would occur as a result of natural attenuation (e.g., 

advection, dispersion, and decay). Additional discussion on these processes are provided in Appendix B. 

5.3.3.3 Source Control 

Approximately 500 yd3 of the most contaminated soil, those in excess of FDEP Industrial RGOs, ‘would be 

excavated from a hot-spot location outside the perimeter of the IRA. This action would reduce further 

releases that could pose a threat to human health and/or the environment by removing the remaining 

source. 

5.3.3.4 Waste Management Standards 

/ -“i 
During implementation of Alternative 3, waste management practices would be used to control stormwater 

runoff from spreading contamination. Contaminated soil would be excavated and stockpiled, if necessary, 

within the limits of the excavation. The excavated soil would be loaded into suitable containers for 
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transportation to RCRA permitted treatment and/or disposal facilities. The excavated soil in excess of 

LDRs would be transported to RCRA permitted TSDF. If required, the excavated soil would be 

transported to an appropriate facility that would employ thermal oxidation and solidification/stabilization to 

convert the hazardous contaminants to nonhazardous or less toxic compounds. The treated soil, which 

would meet LDRs and the TSDF permit, would then be placed in a RCRA permitted landfill for final disposal. 

The soil which does not exceed LDRs would be transported directly to an off-site landfill for disposal. 

Equipment used on-site may come in contact with potentially hazardous chemicals (contaminated media). 

The equipment would be decontaminated prior to leaving site. Decontamination water would be collected, 

sampled, and if contaminated, properly treated and disposed of. Any treatment residuals from 

implementation of this alternative would be sampled and properly disposed of. 

Currently groundwater and soil do not exceed the RGOs calculated to be protective of the off-site resident. 

However, two groundwater contaminants exceed MCLs: vinyl chloride and 1,2-dibromo-3-chloropropane. 

These contaminants are estimated to naturally attenuate to their respective MCLs within 1 to 12 years and 

2 to 5 years for vinyl chloride and 1,2-dibromo-3chlororpropane, respectively. It is estimated that 

approximately 144,250 gallons of groundwater (one pore volume) is contaminated with vinyl chloride 

above the MCL. The volume of 1,2-dibromo-3-chloropropane cannot accurately be determined because 

there is only one detection at 1 .O ug/I at well Sl MW-7. 

The reduction of these contaminants to below MCLs would occur as a result of natural attenuation (e.g., 

advection, dispersion, and decay). Additional discussion on these processes are provided in Appendix B. 

5.3.3.5 Other Factors 

Lono-term Reliabilitv and Effectiveness 

Alternative 3 would be moderately effective in the long term since the most contaminated soil would be 

removed. However, even though reduced, potential ecological risks from SVOC, pesticide, and inorganic 

contamination in the soils and sediments migrating to the surface water and sediment would remain. The 

biennial biomonitoring would be conducted to assess the decrease of contaminant concentrations in the 

environment. 

The effectiveness of this alternative would be monitored through confirmation sampling after removal. The 

effectiveness of the soil treatment would be confirmed by sampling and testing before the material is 

placed in a RCRA permitted landfill. During excavation PPE would be used and monitoring conducted to 

ensure that exposure of the workers to potentially contaminated material is minimized. 
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Reduction in Toxicity, Mobil&, and Volume 

Alternative 3 may use treatment to reduce the toxicity, mobility, and/or volume of the contaminated soil. 

Treatment would provide for a reduction in the toxicity of the contaminants at SWMU 1. The contaminated 

soil would be transported off site to a RCRA permitted TSDF. After treatment, soil would be placed in a 

RCRA permitted landfill at the facility. The treatment process converts hazardous contaminants to 

nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert. 

Short-term Effectiveness 

,,: .- 

Based on the relatively low concentration of contaminants present in the contaminated soils, the short- 

term effectiveness for Alternative 3 would be moderate. Site workers would receive the appropriate health 

and safety training and would wear the required PPE during implementation. The only potential risk to the 

community would be if a spill occurred during transport of the contaminated materials off-site for treatment 

and disposal. There are potential environmental impacts from the implementation of this alternative, since 

excavation of wetlands (especially mangrove swamps) areas and potential endangered species habitat 

would occur. After implementation, these areas are expected to re-establish to natural conditions. The 

time needed to complete the soil removal is anticipated to take less than 1 year. 

Implementabilitv 

Alternative 3 is implementable. Excavation contractors and equipment are readily available for soil 

removal. The treatment/disposal technologies are well proven and established in the remediation and 

construction industries. Additional removal of materials, if indicated by confirmation sampling, would 

require either supplemental excavation during the site work or remobilizing of the contractor if they had 

demobilized from the site. TSDFs are available for treatment of soil contaminated with SVOCs, pesticides, 

and metals. Sampling and analysis are readily implementable. 

Cost Analysis 

The following costs are estimated for Alternative 3. It should also be noted that to date the Navy has 

spent approximately 7.9 million dollars on IRAs at nine sites/SWMUslAreas of Concern. SWMU 1 was 

one of the SWMUs which had an IRA performed. 

029713/P 5-21 CT0 0007 



Capital Costs: 

O&M Costs: 

Present-Worth: 

Rev. 2 
01/13/98 

$779,000 

$18,000 to 78,000 per year 

$1,056,300 

Detailed cost estimates are included in Appendix C. 

5.3.4 Alternative 4 - Soil and Sediment Removal, Treatment, and Disposal and Monitor 
Groundwater: Institutional Controls 

5.3.4.1 Protection of Human Health and the Environment 

Alternative 4 would be protective of human health and the environment by eliminating all the contaminated 

soils and sediments above the most restrictive RGOs. The contaminated soil and sediment which exceed 

LDRs and TSDF permit requirements would require treatment before final disposal. The treatment of the soil 

and sediment which exceeds LDRs or TSDF requirements would be conducted to convert hazardous 

contaminants to nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert. The 

treated soil, which would meet LDRs, would then be placed in a RCRA permitted landfill associated with the 

treatment facility for final disposal. Soils which do not exceed LDRs and TSDF permit requirements would be 

landfilled without treatment. 

This alternative includes institutional controls during implementation, removal of all contaminated soils and 

sediment, and monitoring of the groundwater. Human health risks, therefore, for soil and sediment 

exposure were recalculated by modifying the representative concentrations that were used in the original 

calculations of cancer risk or HQ to give the new risks at the RGO level. Human health risks were 

recalculated through the use of computer spreadsheets for all COCs and applicable pathways as originally 

calculated. Human health risk values from all media were well below 1 E-06 for carcinogens and 1 .O for 

non-carcinogens. HHRA calculations are in Appendix A. 

Alternative 4 would be protective of the environment by eliminating the ecological exposure to 

contaminated media. In addition, this alternative would measure the effectiveness of the IRA and the 

removal of additional contaminated soil and sediment through sampling of sediment and surface water 

and biomonitoring. The environmental impacts of sediment removal would involve the excavation of large 

areas of wetlands. These wetlands consist of extensive areas of well established mangrove swamp. The 

excavation of a large area of wetland would have a detrimental effect on the ecological receptors 
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Confirmation samples would be collected to ensure that all contaminated soil and sediment from SWMU 1 

was removed. After removal of the contaminated sediments, the surface water would be sampled to 

determine if any further action is required. 

5.3.4.2 Media Clean-up Standards 

Alternative 4 would meet all media clean-up standards through removal and treatment of all contaminated 

soil and sediment from SWMU 1. It is also anticipated that any surface water contamination would be 

reduced because any potential sources would be removed. After excavation, samples would be collected 

from each media to confirm that the corrective measure actions achieve the clean-up standards. This 

alternative would achieve the CAOs upon completion. A portion of the contaminated soil and sediment 

may require treatment to meet LDRs and the TSDF permit requirements. If required, treatment would 

convert the hazardous contaminants to nonhazardous or less toxic compounds that are more stable, less 

mobile, and/or inert allowing the soil and sediment to meet LDRs. 

I -z 

Currently groundwater and soil do not exceed the RGOs calculated to be protective of the off-site resident. 

However, two groundwater contaminants exceed MCLs: vinyl chloride and 1,2-dibromo-3-chloropropane. 

These contaminants are estimated to naturally attenuate to their respective MCLs within 1 to 12 years and 

2 to 5 years for vinyl chloride and 1,2-dibromo-3-chloropropane, respectively. It is estimated that 

approximately 144,250 gallons of groundwater (one pore volume) is contaminated with vinyl chloride 

above the MCL. The volume of 1,2-dibromo3-chloropropane cannot accurately be determined because 

there is only one detection at 1 .O ug/l at well Sl MW-7. 

The reduction of these contaminants to below MCLs would occur as a result of natural attenuation (e.g., 

advection, dispersion, and decay). Additional discussion on these processes are provided in Appendix B. 

5.3.4.3 Source Control 

The remaining source of contamination (5,100 yd3 of soil and 10,400 yd3 of sediment) would be removed 

during implementation of this alternative. Alternative 4 would remove further releases that could pose a 

threat to human health and/or the environment by excavation and disposal of the source. However, it 

should be noted that an IRA was conducted in Spring 1996 removed the majority of the soil and sediment 

contamination that was detected above screening action levels at SWMU 1. 
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5.3.4.4 Waste Management Standards 

Waste management practices would be used to control stormwater runoff from spreading contamination 

during implementation of Alternative 4. Contaminated soil would be excavated and stockpiled, if 

necessary, within the limits of the excavation. The excavated soil and sediment would be loaded into 

suitable containers for transportation to RCRA permitted TSDFs. The excavated soil which exceeds LDRs 

and TSDF permit requirements would be transported to a facility using thermal oxidation and 

solidification/stabilization to convert hazardous contaminants to nonhazardous or less toxic compounds. 

The treated soil, which would meet LDRs and the TSDF permit, would then be placed in a RCRA permitted 

landfill associated with the TSDF for final disposal. 

Excavation would be scheduled during the dry season (from December through May), when the surface 

water at the site is confined to three former borrow pits. This would allow excavation of the sediments as 

soils after natural dewatering, minimizing surface and drainage water generation. Any surface water 

would be handled as construction water (i.e., containerized, tested, and disposed of appropriately). 

Equipment used on-site may come in contact with potentially hazardous chemicals (contaminated media). 

The equipment would be decontaminated prior to leaving the site. Decontamination water would be 

collected, sampled, and properly treated and disposed of, if contaminated. Any treatment residuals from 

implementation of this alternative would be sampled and properly disposed of. 

5.3.4.5 Other Factors 

Lonq-term Reliabilitv and Effectiveness 

Alternative 4 would provide for long-term reliability and effectiveness. Excavation would be effective at 

removing contaminated soil and sediments. Confirmation samples would be taken along the perimeter of 

the excavation to confirm that residual chemical concentrations in soil and sediment are at or below clean- 

up standards. By removing the contamination from SWMU 1 there would be no residual risk to human 

health and the environment from contaminated soil and sediment. 

The effectiveness of this alternative would be monitored through confirmation sampling after removal. The 

effectiveness of the soil and sediment treatment would be confirmed by sampling and testing before 

placing of the material in a RCRA permitted landfill. During excavation PPE would be used and monitoring 

conducted to ensure that exposure of the workers to potentially contaminated material is minimized. 
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Reduction in Toxicitv, Mobilitv, and Volume 

If soil contaminants are greater than LDR criteria, Alternative 4 may use off-site treatment, if required, of 

the contaminated soil and off-site landfilling of the soil and sediment to reduce the toxicity, mobility, and 

volume of the waste. Treatment, if required, would provide for a reduction in the toxicity of the 

contaminants at SWMU 1. The contaminated soil would be transported offsite to a RCRA permitted 

TSDF. After treatment, soil would be placed in a RCRA permitted landfill at the facility. The treatment 

process converts hazardous contaminants to nonhazardous or less toxic compounds that are more stable, 

less mobile, and/or inert. 

Short-term Effectiveness 

Associated short-term risks would only involve the personnel implementing Alternative 4. The workers 

would receive the appropriate health and safety training and would wear appropriate PPE during 

implementation. The only potential risk to the community would be if a spill occurred during transport of 

the contaminated materials offsite for treatment and disposal. There are environmental impacts from the 

implementation of this alternative, since excavation of wetlands, mangrove areas, and/or endangered 

species habitat would occur. After implementation, these areas are expected to re-establish to natural 

conditions. The potential human exposure to contaminated sediment and surface water would be 

eliminated through implementation of this alternative. Remedial actions are anticipated to occur over the 

course of 1 to 2 years. 

ImelementabiliQ 

Alternative 4 is implementable. Excavation contractors and equipment are readily available for removal of 

the soil and sediment. The treatment/disposal technologies are well proven and established within the 

remediation and construction industries. Additional removal of materials, if indicated by confirmation 

sampling, would require either supplemental excavation during the site work or remobilizing an excavation 

contractor. TSDFs are available for treatment of soil and sediment contaminated with pesticides and 

metals. Sampling and analysis are readily implementable. 

Cost Analysis 

The following costs are estimated for Alternative 4. It should also be noted that to date the Navy has 

spent approximately 7.9 million dollars on IRAs at nine sites/SWMUs/Area of Concern. SWMU 1 was one 

of the SWMUs where an IRA was performed. 
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O&M Costs: $10,000 to 78,000 per year 

Present-Worth: $5,972,500 

Detailed cost estimates are included in Appendix C 
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6.0 RECOMMENDATION OF THE FINAL CORRECTIVE MEASURE 

6.1 INTRODUCTION 

This section presents a comparison of the corrective measure alternatives in Section 5.0 for each 

evaluation standard. The standards for comparison are identical to those used for the detailed analysis of 

individual alternatives. 

The following corrective measure alternatives are being compared in this section: 

l Alternative 1 - No Action 

s Alternative 2 - Limited Action: !nstitutiona! Controls and Long-Term Monitoring 

l Alternative 3 - Remove, Treat, and Dispose of Soil Contaminated at Concentrations Greater than 

FDEP Industrial RGOs; Institutional Controls 

l Alternative 4 - Remove, Treat, and Dispose of Contaminated Soil and Sediment; Institutional Controls 

6.2 COMPARATIVE ANALYSIS OF ALTERNATIVES 

A corrective measure alternative is selected based on a comparison between the alternatives using the 

standards presented in the detailed analysis in Section 5.0. This section presents a comparative 

discussion of the corrective measure alternatives versus the evaluation standard. 

6.2.1 Protection of Human Health and the Environment 

The cumulative current human health risks for all the corrective measure alternatives are less than 1 .OE-4 

(i.e., one in 10,000) for ICR and 1.0 for non-carcinogenic risk (see Appendix A). Based on the risk 

estimates there would be a progressive reduction of risks as corrective measures become more 

aggressive. The ICR for a trespassing adult is 2.7E-05 for Alternative 1. The risks would be reduced to 

7.7E-06 for Alternative 2, 5.5E-06 for Alternative 3, and 2.5E-07 for Alternative 4. For the adolescent 

trespasser, the ICR values are 2.3E-05, 7.OE-06, 7.1E-06, and 2.6E-07, respectively. Maintenance 

workers and occupational workers have relatively low risk values (less than 3.5E-05) and as they would 

only be exposed to the surface soil, there is a similar risk reduction in the various corrective measures. 

Non-carcinogenic HI values for trespassers in Alternative 1 are 1.7E-01 and 2.6E-01 for iadults and 

adolescents, respectively. HI levels are reduced to 5.1E-02 and 8.5E-02 for adults and adolescent I 

trespassers, respectively, for Alternative 2. The non-carcinogenic risks were 6.3E-1 and 1.2E+OO for 
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Alternative 3, 2.5E-03 and 4.8E-03 for adult and adolescent trespassers, respectively, Alternative 4. As 

noted previously, risks for workers were relatively low and somewhat less affected by the controls. 

Alternative 1 would present potential ecological risks to some receptors. The possibility for contaminants 

(primarily metals) to enter the ecological exposure pathway would continue to exist. However, as 

discussed in the Supplemental RFVRI report (and below), the potential risks associated with contaminants 

at SWMU 1 are mitigated by several factors. 

Contaminants with concentrations substantially higher than ecological benchmarks exist in surface water, 

sediment, and soil. However, the frequency of detection of most contaminants is low, and in many cases, 

the highest HQs were the result of a single high detected value. Additionally, the results of toxicity tests 

and fish tissue analyses indicate low potential risks to aquatic and terrestrial piscivorous (fish eating) 

receptors. Subsequent to fish tissue sampling, most of the contaminated area was excavated. Results of 

soil toxicity tests suggest significant potential risk to soil invertebrates, and to receptors that prey on soil 

invertebrates. However, most of the site is mangrove swamp, with only relatively small areas of dry soil 

available to terrestrial receptors. Thus, while Alternative 1 would present potential ecological risks to 

some receptors, the overall site-related risks are not as great as suggested by the screening assessment. 

Additionally, the long-term ecological risks are expected to decrease as a result of the 1996 IRA. The 

extent of this reduced risk is uncertain, and would remain uncertain under Alternative 1, since no 

monitoring of biota would occur. 

Based on the ERA presented in the RFVRI report, existing contaminants (with the exception of lead) do 

not pose significant risks to aquatic and piscivorous terrestrial receptors. However, potential risks to 

terrestrial receptors from soil contamination exists in scattered areas at the site. The long-term ecological 

risks are expected to decrease as a result of the IRA. Alternative 2 would monitor the expected decrease 

in long-term ecological risks with sediment and surface-water sampling and biomonitoring of ecological 

receptors at the site. 

Alternative 3 should be highly protective of ecological receptors. Although the removal of soil would be 

based upon FDEP Industrial RGOs, rather than on ecological goals, the removal action would 

undoubtedly result in little remaining sources of contamination at the site. The impacts of the removal and 

the IRA would be assessed by the biomonitoring of ecological receptors at the site. It should be noted that 

this alternative necessitates the destruction of significant areas of uncontaminated mangrove swamp in 

order to provide access to the contaminated areas for excavation. 
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Alternative 4 would be protective of the environment by eliminating the potential for exposure to 

contaminated media. The success of soil and sediment removal actions would be assessed by the 

biomonitoring of ecological receptors at the site. The environmental impacts of sediment removal would 

involve the excavation of large areas of wetlands. These wetlands consist of extensive areas of well 

established mangrove swamp. This alternative necessitates the destruction of significant areas of 

uncontaminated mangrove swamp in order to provide access to the contaminated areas for excavation. 

l Alternative 1 would not change the current potential risks to human health or the environment. 

l Alternative 2 would reduce the risk to human health, but would not reduce the risk to the environment. 

It is more protective than Alternative 1, but less protective than Alternatives 3 and 4. This alternative 

would monitor the effect of the IRA, which removed the bulk of the contaminated soil and sediment, 

the primary contaminant sources at the site. 

l Alternative 3 would reduce the risk to human health and the environment from contaminants present 

in soil. This alternative would remove the contaminated soil with concentrations in excess’ of FDEP 

Industrial RGOs. It is more protective than Alternatives 1 and 2, but less protective than Alternative 4. 

This alternative would monitor the effect of the IRA and additional removal of the contaminated soil on 

site contaminants at the site. However, this alternative would result in the destruction of significant 

sections of uncontaminated mangrove swamp. 

l Alternative 4 would reduce the risk to human health and the environment. This alternative would 

remove all contaminated soil and sediment to meet the media clean-up standards. However, this 

alternative would result in the destruction of significant sections,of uncontaminated mangrove swamp. 

6.2.2 Media Clean-up Standards 

This standard considers whether the corrective measure alternative will achieve the media clean-up 

standards. In addition, this standard includes an assessment of relevant institutional needs for each 

corrective measure alternative. The effects of Federal, State of Florida, and local environmental 

regulations are also considered. 

l Alternative 1 and 2 would not comply with the media clean-up standards. However, Alternative 2 

would monitor the effect of the IRA, which removed the bulk of the primary contaminant rsource, on 

groundwater, sediment, and surface-water contaminant levels. Adverse ecological impacts may no 

longer be present. 
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l Alternative 3 would comply with FDEP Industrial RGOs, but would not comply with all of the media 

clean-up standards for soils. In particular, soil RGOs protective of the environment would not be 

complied with. However, this alternative would monitor the effect of the IRA and additional removal of 

the contaminated soil on site contaminants at the site. Adverse ecological impacts may no longer be 

present. 

l Alternative 4 would comply with all the media clean-up standards for soil and sediment through the 

removal of all contaminated soil and sediment. It is expected that once the contaminated 

soil/sediment is removed, surface water contamination will decrease because the contaminant source 

is removed. 

For all alternatives, groundwater contamination is anticipated to decrease to below the MCLs via natural 

attenuation. 

6.2.3 Source Control 

This standard evaluates the corrective measure alternatives for control of the source of contamination so 

as to reduce or eliminate further releases that may pose a threat to human health and the environment, to 

the furthest extent possible. This standard addresses whether source control measures are necessary 

and what type of source control actions would be appropriate. The site source is defined as soil 

contaminated in excess of RGOs. The balance of contaminated areas are locations impacted by the 

source. 

l Alternatives 1 and 2 do not include source control measures. However, Alternative 2 would monitor 

the effect of the IRA conducted over a year ago (Spring 1996), which removed the majority of the 

primary source of contamination, on groundwater, sediment, and surface-water contaminant levels. 

l Alternative 3 includes source contra! measures for the soil. Removal and treatment of the soil above 

FDEP Industrial RGOs does provide for control of the most contaminated portion of the primary 

source of contamination remaining at the site. 

l Alternative 4 includes complete source control measures for the contaminated soil and sediment. The 

source control measures would provide protection of human health and the environment. 
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6.2.4 Waste Manafaement Standards 

The corrective measure alternative must comply with applicable standards for the management of wastes. 

This standard includes a description of how the specific waste management activities will be conducted in 

order to maintain compliance with all applicable state and federal regulations. .^ 

l Alternatives 1 and 2 do not include removal of any waste materials, and therefore, the management of 

waste material standards does not apply. 

l Alternative 3 includes the removal, treatment, and disposal of the contaminated soil. Removal of the 

soil would be conducted in accordance with RCRA (40 CFR 262) and State of Florida (Chapter 62-730 

F.A.C.) regulatory requirements. Treatment and disposal would be conducted in accordance with 

RCRA (40 CFR 263, 264, and 268) and equivalent requirements for the TSDFs. If the predesign 

sampling results indicate contaminant concentrations exceed the LDRs an approved TSDF would be 

utilized for receipt of the contaminated soil. In addition, a licensed waste hauler would be used for 

transportation of the containerized waste materials to the permitted TSDF. All applicable RCRA and 

State of Florida waste management requirements would be adhered to in the containerization, 

labeling, and manifesting of site waste materials. 

. Alternative 4 includes the removal, treatment, and disposal of the contaminated soil. Removal and 

treatment of the soil would be conducted in accordance with RCRA (40 CFR 262) and State of Florida 

(Chapter 62-730 F.A.C.) regulatory requirements. Treatment and disposal would be conducted in 

accordance with RCRA (40 CFR 263, 264, and 268) and equivalent requirements for the TSDFs state. 

If the predesign sampling results indicate contaminant concentrations exceed the LDRs an approved 

TSDF would be utilized for receipt of the contaminated soil and sediments. In addition, #a licensed 

waste hauler would be used for transportation of the containerized waste materials to the permitted 

treatment/disposal facility. All applicable RCRA and State of Florida waste management 

requirements would be adhered to in the containerization, labeling, and manifesting of the site 

materials. Excavation would be scheduled during the dry season (from December through May), 

when the surface water at the site is confined to three former borrow pits. This will allow excavation of 

the sediments as soils after natural dewatering, minimizing surface and drainage water generation. 

6.2.6 Long-term Reliability and Effectiveness 

/ --i Long-term reliability and effectiveness of the corrective measure alternatives evaluation includes an 

assessment of useful life, operation and maintenance requirements, and demonstrate reliability. 
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l Alternative 1 would allow for the human health and ecological residual risks to remain in the long term. 

l Alternative 2 would allow for the residual risk to remain, but would monitor the effects of the IRA 

removal in the long term. Alternative 2 provides for institutional controls, which would be considered 

relatively reliable and protective of human health in the long term when properly implemented. This 

alternative may not be protective of ecological receptors, but potential long-term effects from residual 

contamination would be monitored. 

l Alternative 3 would remove the most contaminated soil. It should be relatively protective in the long 

term for human health, but some environment risk may remain. This alternative would also monitor 

the long-term effects of the soil and sediment removal on the environment, 

l Alternative 4 would remove all contaminated soil and sediment and is considered reliable and 

protective of human health and the environment in the long term. 

6.2.6 Reduction in the Toxicitv, Mobility, or Volume of Wastes through Treatment 

This standard should include the ability of the corrective measure to reduce the toxicity, mobility, or 

volume of the contaminated media through treatment. 

l Alternatives 1 and 2 do not include treatment, therefore, no reduction in the toxicity, mobility, or 

volume would be achieved. However, Alternative 2 would monitor the effect of the IRA, which 

removed, treated, and disposed of the bulk of the contaminated soil and sediment. 

l Alternatives 3 and 4 may include treatment of the soil and sediment thermal oxidation and 

solidification/stabilization if required. Both of these treatment technologies provide for a reduction in 

the toxicity and mobility of contaminants in the soil and sediment. 

6.2.7 Short-term Effectiveness 

This standard includes an evaluation of the potential effects to the workers and community during 

implementation of the corrective measure. This standard is not applicable to Alternative l- No Action. 

l No significant risks to the community are anticipated for the four alternatives, other than the minimal 

risk associated with transportation of the contaminated media through the community and during off- 

site treatment and disposal under Alternatives 3 and 4. 
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l Alternative 2 has only minimal short-term risk to workers during sampling activities. The limitled action 

alternative would be complete once institutional controls are implemented and after groiundwater 

contamination naturally attenuates to levels below MCLs (estimated between 1 and 12 years). 

Monitoring will continue until results adequately demonstrate to the EPA and FDEP that protection of 

off-site residents and the environment is achieved. 

l Alternative 3 would have some short-term risk to workers because of the removal and treatment of the 

contaminated soil. However, the risk to workers would be incrementally lower than Alternative 4, but 

higher than Alternative 2. Alternative 3 would necessitate the destruction of mangrove swamps as a 

part of soil removal. The time needed to complete the soil removal and treatment action is estimated 

to be less than 1 year, however, the time needed to complete the institutional controls is dependent on 

the approval of EPA and FDEP. Groundwater is estimated to naturally attenuate to below MCLs 

between 1 and 12 years.’ Monitoring will continue until results adequately demonstrate to the EPA and 

FDEP that protection of off-site residents and the environment is achieved. 

,- ._ 
l Alternative 4 would h-ave the highest potential for risk to workers because of the removal and 

treatment of contaminated soil and sediment. However, this risk is anticipated to be minimal. 

Alternative 4 would necessitate the destruction of mangrove swamps as a part of soil removal. The 

time needed to complete Alternative 4 is estimated to be 1 to 2 years. However, groundwater may not 

naturally attenuate to below MCLs for up to 12 years. Monitoring will continue until results adequately 

demonstrate to the EPA and FDEP that protection of off-site residents and the environment is 

achieved. 

l Alternatives 3 and 4 would necessitate the destruction of significant areas of uncontaminated 

mangrove swamp in order to provide access to the contaminated areas for excavation. This will have 

an effect on the local ecology. 

6.2.8 lmplementabilitv 

This section includes consideration of the relative ease of implementation, availability of equipment and 

services, the technical complexity of the process, and the ability to obtain required permits. The time 

needed to complete each corrective measure alternative is also provided. This criteria is not applicable to 

Alternative 1 - No Action. 
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l Alternative 2 involves institutional controls and is considered to be readily implementable. Institutional 

controls infer administrative access restrictions will require enforcement to maintain human health 

protection. Once administrative access restrictions are in place, protection of human health will be 

achieved and will be maintained by the Navy. Annual monitoring will continue until successive 

sampling events adequately demonstrate contaminant reductions and satisfy the EPA and state that 

protection of off-site residents and the environment is achieved. 

l Alternative 3 includes the removal of most contaminated soil. The removal of the contaminated soil is 

considered to be readily implementable because of the use of proven and commercially available 

technologies. The IRA conducted in the Spring of 1996 used these same corrective measure 

technologies. Likewise, the institutional controls component for sediment and surface water are 

considered to be implementable. Institutional controls infer administrative access restrictions will 

require enforcement to maintain human health protection. Once administrative access restrictions are 

in place, protection of human health will be achieved and will be maintained by the Navy. Annual 

monitoring will continue until successive sampling events adequately demonstrate contaminant 

reductions and satisfy the EPA and state that protection of off-site residents and the environment is 

achieved. It is estimated that groundwater contaminants will naturally attenuate to below MCLs 

between 1 to 12 years. Also, Alternative 3 would necessitate the destruction of mangrove swamps as 

a part of soil removal. 

l Alternative 4 is considered to be implementable due to the use of proven and commercially available 

technologies. The IRA conducted in the Spring of 1996 used these same corrective measure 

technologies. It is estimated that groundwater contaminants will naturally attenuate to less than MCLs 

within 1 to 12 years. Also, Alternative 4 would necessitate the destruction of mangrove swamps as a 

part of soil and sediment removal. 

6.2.9 Cost 

A cost estimate of each the corrective measure includes both capital and operation and maintenance 

costs. Capital costs include both direct and indirect costs. Operation and maintenance costs are post- 

construction activities which are necessary to ensure the continued effectiveness of a corrective measure. 

Alternative Capital ($) 
I 0 
2 0 
3 779,000 
4 5,824,OOO 

Operating ($/year) Present Worth ($) 
0 0 

18,000 to 78,000 277,000 
18,000 to 78,000 1,056,300 
10,000 to 78,000 5,972,500 
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6.3 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 

Table 6-l provides a table summarizing the comparative analysis of the corrective measure alternatives 

for the four alternatives based on the results of the evaluation presented in Section 6.2. 

6.4 RECOMMENDED CORRECTIVE MEASURE ALTERNATIVE 

The recommended alternative for this site is Alternative 2 - Limited Action. SWMU 1 is within an iactive air 

strip on an active military base with no planned change in site usage for the foreseeable future. The IRA 

conducted in the Spring of 1996 removed the majority (>QO% based on cubic yards removed in the IRA 

compared to the volume for Alternative 4) of the contaminated soil and sediment. Alternatives 3 and 4 

would require the destruction of significant areas of uncontaminated mangrove swamp to gain access to 

the remaining (<IO%) contaminated soil and sediment. Additionally, considering that the IRA was 

conducted at a significant cost to remove the majority of the contamination, the costs associated with 

Alternatives 3 and 4 are prohibitive when compared to the overall protectiveness of human health and the 

environment gained from these alternatives. 

Under Alternative 2 sediment, surface-water, and groundwater sampling and biomonitoring will be 

conducted to determine the effectiveness of the IRA. Five year reviews of the data collected will be 

performed to determine the need for further action. The remaining source is no danger to human health 

under planned future use when access restrictions are implemented and enforced. Prior to the first 5 year 

review, the remaining contamination should not cause further harm to the environment nor should it 

spread significantly. In order to avoid further disruption of the ecosystem, collecting 5 years of 

groundwater, sediment, surface-water, and biomonitoring data to monitor improvements would cause 

minimal adverse effects while gaining considerable information about the remaining contamination at 

SWMU 1. If the planned usage of the site changes to a more residential use scenario a new CMS should 

be conducted. Also, if the IRA is not found to be protective of the environment, then Alternative 3 or 4 

would then be reconsidered. 
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TABLE 6-1 

SUMMARY OF COMPARATIVE ANALYSIS OF CORRECTIVE MEASURE ALTERNATIVES 
SWMU 1 CMS REPORT 

NAVAL AIR STATION KEY WEST 
BOCA CHICA KEY, FLORIDA . 

PAGE 1 OF 2 

Alternative I : Alternative 2: 
No Action Limited Action 

Protection of Human Health and the Environment 
1 Would not be protective of 1 Would be protective of human 

potential future residents health and would monitor the 
and ecological receptors. impact to ecological receptors. 

Alternative 3: Removal/Treatment/ 
Disposal of Soil and Institutional 

Controls 

This alternative would be somewhat ’ 
protective of human health and the 
environment by removing the remaining 
source and monitoring the remaining site 
contamination. 

Alternative 4: Removal/Treatmenff 
Disposal of Soil/Sediment and 

Institutional Controls 

Contaminated soil and sediment would be 
removed, which would be protective of 
human health and the environment. 

I 

Media Clean-up Standards 
Would not comply with Same as Alternative 1. Would achieve FDEP Industrial RGOs, Would achieve soil and sediment media 

? 
z 

media clean-up standards. but not ecological RGOs. clean-up standards. 
Source Control 
No new source control Same as Alternative 1, but the The primary source, i.e. those soils in All soil and sediment contaminated in 
would be implemented. effect of the IRA on groundwater, contaminated in excess of the FDEP excess of the RGOs, including the 

sediment, and surface water Industrial RGOs, would be removed. balance of the primary source, would be 
would be monitored. removed. 

Waste Management Standards 
No standards applicable as Same as Alternative I. Would comply with all applicable waste Same as Alternative 3. 
no waste will be generated. management standards during 

implementation. 
Lona-term Reliabilitv and Effectiveness 

a 8 s 

No c&trols would be;n 1 Limited site access would provide 1 The long-term effectiveness of this 1 This alternative would be effective in the 
long-term by removing the remaining 
contaminated soil and sediment. 

place, residual some control. The effectiveness alternative, which removes the balance of 
contamination and existing of the IRA would be measured the primary source would be measured 
risks would remain. with long-term monitoring with with long-term monitoring to assess the 

5 year reviews to determine need decrease of contamination concentrations 
for further action. in the environment. 



TABLE 6-l 

SUMMARY OF COMPARATIVE ANALYSIS OF CORRECTIVE MEASURE ALTERNATIVES 
SWMU I CMS REPORT 

NAVAL AIR.STATION KEY WEST 
BOCA CHICA KEY, FLORIDA 

PAGE 2 OF 2 

Alternative 1: Alternative 2: Alternative 3: Removal/Treatment/ Alternative 4: RemovalITreatmenti 
No Action Limited Action Disposal of Soil and Institutional Disposal of Soil/Sediment and 

Controls Institutional Controls 
Reduction in Toxicity, Mobility, or Volume through Treatment 
This alternative involves no Same as Alternative 1. This alternative may involve treatment of This alternative may involve treatment/ 
treatment to reduce toxicity, soil to reduce toxicity, mobility, and disposal of the soil and sediment to 
mobility, or volume of the volume of the waste. reduce toxicity, mobility, and volume of 
contaminated media. the waste. 
Short-term Effectiveness 
This alternative doesn’t This alternative reduces risk of Community, site worker, and ecological Community, site worker, and ecological 

cn 
reduce risk of exposure to exposure through institutional risks during removal, transport, and risks during removal, transport, and 

I, contamination, but would controls and would pose only disposal of the soil would be minimal. disposal of the soil and sediment would 
2 not pose any new risk minimal risk during long-term be minimal. 

during implementation. monitoring. 
Implementability 
Readily implementable Easily implementable as site is Excavation contractors are readily Same as Alternative 3. 
since no action would located within active military air available and the remediation 
occur. strip where rules can be strictly technologies are well proven. Mangrove 

enforced. swamps would have to be destroyed. 

Cost (Total Present Worth) 
$0.00 $277,000 $1,056,300 $5,972,500 I 
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APPENDIX A 

HUMAN HEALTH RISK ASSESSMENT CALCULATIONS 



A.l.2.1 Alternative 1 (No Action1 

This alternative assumes that there will be no institutional controls, media removal, or media treatment. 

The site will be left as is and, therefore, all human health risks originally calculated would still apply. This 

option is considered primarily for comparative purposes, as the various corrective measures are 

evaluated. 

A.l.2.2 Alternative 2 (Institutional Controls) 

This alternative involves limitation of site access and use. Warning signs would be posted and a number 

of other security measures would be employed. From a human health risk assessment perspective, the 

effect would be reduced exposure to the site media. No residents or excavation workers would be 

permitted on site. Trespassers would be actively discouraged from entering the site, and the assumed 

frequency of exposure would be no more than once a month. Workers and trespassing adults would be 

expected to make an effort to avoid ingestion or skin contact with the media because of the hazard 

posting. Reductions of these exposures were assumed to be reduced at least by half. Workers would be 

required to be on site less of the time - assumedly a frequency of half of the previous time. The reduction 

factors for the various scenarios are shown in Table A-l. These factors were multiplied times the 

associated risks previously calculated to give new risks values. The new risks are shown in Table A-2 

and are compared to the original risk calculations in Table A-3. 

Cancer risks for both adult and adolescent trespassers still exceed 1 .OE-06 under the institutional controls 

alternative. Most of the risk arises from dermal contact with soil and sediment, although the risks from 

ingestion of sediment is also slightly greater than l.OE-06. The highest cancer risk for trespasser under 

Alternative 2 is 4.24E-06 (dermal exposure to sediment by adults). Several worker scenarios have risks 

that are greater than l.OE-06 under the institutional controls alternative. Highest risks occur for 

occupational workers exposed by dermal contact to soil (1.34E-05) and ingestion of soil (4.10E-06). Risk 

to maintenance workers slightly exceeds l.OE-06 for dermal exposure to soil. There were no hazard 

indices (non-cancer risk values) greater than 0.1 when calculated by Alternative 2 conditions. 

A.q .2.3 Alternative 3 (Soil Removal and Institutional Controls) 

This alternative includes institutional controls as described under A.1.2.2 and the further action of soil 

removal. In effect, any soil with a contaminant that exceeds its remedial goal options (RGO) would be 

moved off site or treated to maintain RGO levels. The RGO concentration is typically selected from a 

number of values reflecting human health risk, ecological risk, and State or Federal screening or cleanup 
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TABLE A-l 
Factors for Recalculating Cumulative Risks 

Corrective Measures Alternative 2 (Institutional Controls)* 
SWMU 1 

NAS Key West 

Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 

Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Adult 
Revised/Orig. 
Assumptions’ 

EF=12/24 
IR=50/100 
EF=I2/24 
EF=12/24 

EF-12145 
IR=SO/lOO 
EF=12/45 

Trespassers 
Adult Adolesc. 

Multplication Revised/Orig. 
Factor’ Assumptions 

0.5 EF=l Z/30 
0.25 EF=12/30 

0.5 EF=12/30 

0.27 EF=12/45 
0.13 EF=12/45 

Workers 
Adolesc. Mainten. Mainten. Occupat. Occupat. 

Multiplication Revised/Orig Multiplication ReviscdlOrig Multiplication 
Factor Factor Factor 

Assumptions Assumptions 

0.4 I R=SO/l 18 0.42 EF=125/250 0.5 
0.4 SA=2300/ 0.4 EF=125/250 0.5 

5750 
0.4 All the same 1.0 EF=l25/250 0.5 

0.27 
0.27 

* Exposure assumptions were revised to reflect changes that would result if institutional controls such as warning signs, access restrictions, use 
restrictions, etc. are implemented. No residents or excavation workers are included because resicence or building would not be permitted on the site. 
2 - - . . _ . - . wltn mstuutionai controis, it is assumed that any trespassing would occur no more than one time per month (12 events/year). Ingestion rate for soil 
would limited to one half of the previous level for adults because it is assumed that hazard posting would increase efforts to limit intake. 
3 The risk ratios are multiplied to develop multiplication factors which are then multiplied by the risks originally calculated to give new risks, 



TABLE A-2 
Cumulative Risks 

Corrective Measures Alternative 2 (Institutional Controls)’ 
SWMU 1 

NAS Key West 

r 
Incremental Cancer Risk Trespassers Workers 

Exposure Route Adult ) Adolescent Maintenance 1 Occupational 
Surface Soil 
Dermal Contact 2.44E-06 1.77E-06 1.343-06 1.343-05 
Incidental Ingestion 3.00E-07 6.04E-07 3.71 E-07 4.10E-06 
Inhalation of Fugitive Dust 2.67E-10 2.67E-10 7.02E-10 7.303-09 
Sediment 
Dermal Contact 4.24E-06 3.08E-06 
Incidental Ingestion 7.14E-07 1.50E-06 
Total 7.693-06 6.95E-06 1.71E-06 1.75E-05 

Hazard Index 
Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 

Trespassers Workers 
Adult 1 Adolescent Maintenance 1 Occupational 

I .65E-02 2.073-02 6.89E-03 6.853-02 
7.20E-03 2.52E-02 6.80E-03 7.503-02 
2.09E-06 3.66E-06 4.183-06 4.363-05 

Sediment 
Dermal Contact 
Incidental Ingestion 
Total 

2.473-02 3.11 E-02 - 
2.123-03 7.64E-03 
5.05E-02 8.463-02 1.37E-02 1.44E-01 

’ Exposure assumptions were revised to reflect fewer days on site for most receptors, lower intake rates for 
adults, and smaller exposure area for maintenance workers. Factors used are explained in Table 1. No 
residents or excavation workers are included here because institutional controls would prevent their presence 
on site. 



? 

TABLE A-3 
Cumulative Risks 

Corrective Measures Alternative 2 (Pnstitutiouai Controls)’ 
SWMU 1 

NAS Key West 

Incremental Cancer Risk 
Exposure Route 

Surface S&l 

Adult 
Altern. 1’ 

Trespassers 
Adult Adolesc. 

Altern. 2 Altern. 1 
Adolesc. Mainten. 
Altern. 2 Altern. 1 

Workers 
Mainten. Occupat. Occupat. 
Altern. 2 Altern. 1 Altern. 2 

__----- --.. 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 

4.87E-06 2.44E-06 4.43&-06 1.77E-06 3.20E-06 I .34E-06 2.67E-05 1.34E-05 
1.20E-06 3.00E-07 1.51 E-06 6.04E-07 9.28E-07 3.7 l E-07 8.19E-06 4.10E-06 
5.33E-10 2.67E-10 6.67E-10 2.67E-10 7.02E-IO 7.02E-IO 1.46E-08 7.30E-09 

Sediment 
Dermal Contact 
incidental Ingestion 
Total 

1.57E-05 4.24E-06 l.14E-05 3.08E-06 
5.49E-06 7.14E-07 5.57E-06 1 SOE-06 
2.72E-05 7.69E-06 2.29E-05 6.95E-06 4.13E-06 1.71E-06 3.49E-05 1.75E-05 

Hazard Index 
Exposure Route 

I Trespassers I Workers 
Adult Adult I Adolesc. 1 Adolesc. 1 Mainten. 1 Mainten. 1 Occupat. 1 Occupat. 

1 Altern. 1 1 Altern. 2 1 Altern. 1 1 Altern. 2 1 Altern. 1 1 Altern. 2 Altern. I Altern. 2 
I Surface Soil I 

Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 
Total 

3.298-02 1.65E-02 5.17E-02 2.07E-02 1.64E-02 6.89E-03 1.37E-01 6.85E-02 
2.88E-02 7.20E-03 6.29E-02 2.523-02 1.70E-02 6.80E-03 1.50E-01 7.50E-02 
4.18E-06 2.09E-06 9.14E-06 3.66E-06 4.18E-06 4.18E-06 8.71 E-05 4.36E-05 

9.14E-02 2.47E-02 l.l!lE-01 3.11E-02 
1.63E-02 2.12E-03 2.86E-02 7.64E-03 
1.69E-01 5.0%02 2.58E-Ol- 8.46E-02 3.34E-02 1.37E-02 2.87E-01 1.44E-01 

’ Exposure assumptions were revised to reflect fewer days on site for most receptors, lower intake rates for adults, and smaller exposure area for maintenance workers. Factors 
used are explained in a separate table. No residents or excavation workers are included here because institutional controls would prevent their presence on site. 
* Alternative 1 assumes no action would be taken; therefore, the risks are the same as previously calculated. 



levels, with the lowest value among these chosen. However, for soil under Alternative 3 the RGO was the 

FDEP Industrial Clean-Up Goal. 

For human health, risks from exposure to soil would be limited to the risks associated with the RGO 

concentrations, since it would be the maximum soil concentration permitted at the site. Therefore, risks of 

exposure were recalculated by modifying the representative concentrations that were used in the 

calculation of cancer risks or HQs to give the new risks at the RGO level. The following equation was 

used: 

Original Risk Value/Representative Concenfra tion = Risk at RGO/(RGO Concentration) 

Solving for the risk at the RGO, the equation becomes: 

Risk at RGO = (Original Risk Value)(RGO Concentrafion)/Representafive Concentration 

Risks were recalculated through the use of computer spreadsheets for all COCs and applicable pathways 

as originally calculated. Cancer risks from contact with surface soil exceeded IE-06 for all receptors 

under Alternative 3. Total risks range from 4.42E-06 for maintenance workers to 3.73E-05 for 

occupational workers. The risks are largely attributable to dermai contact with soil and sediment. 

Although risks from ingestion of soil and sediment also exceed 1 .OE-06 in nearly all instances. All of these 

risks are below the unacceptable risk limit of 1 .OE-04. 

Total noncancer risk values all exceed 1.0 except for that for the maintenance worker. Other receptors 

have risks ranging from 1.70E+OO (adult trespassers) to 7.42E+OO (occupational workers). Highest risks 

are divided between ingestion and dermal contact with surface soil. 

The higher risks for Alternative 3 reflect the relatively high FDEP Clean-Up Goals compared to actual on- 

site concentrations. 

For comparative purposes, risks from exposure to soil to were calculated again, using the soil RGO levels 

a& factoring in adjustments for institutional controls as done for Alternative 2. The factors shown in Table 

A-l were again used. Of course, risks were lower than those considering only cleanup at RGOs with 

noncancer risks below 1 .O, but exposure to soil and sediment still give cancer risks greater than 1 .OE-06. 

The values are presented in Table A-5. 
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,r-- TABLE A-4 
Cumulative Risks 

Corrective Measures Alternative 3 
(Soil Removal, Clean-Up to FDEP Industrial Standards) ’ 

SWMU 1 
NAS Key West 

Incremental Cancer Risk 
Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

Trespassers 
Adult 1 Adolescent 

5.43E-06 4.95E-06 
1 .OSE-06 1.373-06 
4.643-09 5.87E-09 

1.56E-05 l.l4E-05 
5.503-06 5.563-06 
2.763-05 2.33E-05 

Maintenance 

3.573-06 
8.39E-07 
6.11 E-09 

4.42E-06 

Hazard index I Trespassers I Workers 
Exposure Route Adult 1 Adolescent ( Maintenance 

Surface Soil 
Dermal Contact 8.343-01 1.31E+OO 
Incidental Ingestion 7.56E-01 1.66E+OO 
Inhalation of Fugitive Dust l.l2E-04 2.46E-04 
Sediment 
Dermal Contact I 9.14E-02 l.l5E-01 I 
Incidental Ingestion 

Total 
1.633-02 2.853-02 
1.70E+-OO 3.11 E+OO 8.63E-01 7.423+00 

’ For Alternative 3, soil removal would be completed for areas where clean-up levels are exceeded. 
Therefore, risks for soil were recalculated to reflect contaminant concentrations at soil PRGs based oln the 
FDEP Industrial Clean-Up Goals. No residents or excavation workers are included here because inst:itutional 
controls would prevent their presence on site. 



TABLE A-5 
Cumulative Risks 

Corrective Measures Alternative 3 
[Soil Removal, FDEP Soil Industrial Clean-Up 

(Institutional Controls Included for All Media)] ’ 
SWMU 1 

NAS Key West 

Incremental Cancer Risk Trespassers Workers 
Exnosure Route I Adult 1 Adolescent 1 Maintenance 1 Occupational 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

2.71E-07 1.98E-06 1 SOE-06 1.49E-05 
2.70E-07 5.483-07 3.36E-07 3.713-06 
2.32E-09 2.353-09 6.11 E-09 6.373-08 

4.24E-06 3.08E-06 - 
7.14E-07 1.50E-06 - I 
5.49E-06 7.11E-06 1.843-06 1.87E-05 

Hazard index Tresnassers Workers 
Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 

I I 

Adult ’ 1 Adolescent 1 Maintenance 1 Occupational 

4.17E-01 5.243-01 1.75E-01 1.74E+OO 
1.89E-01 6.623-01 1.79E-01 1.97E+OO 
5.56E-05 9.85&-05 l.l2E-04 l.l7E-03 

Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

2.47E-02 3.11E-02 
2.12E-03 7.643-03 - 

6.33E-01 1.23E+OO 3.54E-01 3.71E+OO 

’ For Alternative 3, soil removal would be completed for areas where clean-up levels are exceeded. 
Therefore, risks for soil were recalculated to reflect contaminant concentrations at PRG levels, with soil 
PRGs based on FDEP Industrial Clean-Up Goals. Institutional controls would be used to limit risk from 
exposure to all media. Exposure assumptions for the media were revised to reflect fewer days on site for most 
receptors, lower intake rates for adults, and a smaller exposure area for maintenance workers. Factors used 
are explained in Table 1. No residents or excavation workers are included here because institutional controls 
would prevent their presence on site. 



A.l.2.4 Alternative 4 (Soil and Sediment Removal, institutional Controls) 

This alternative includes institutional controls as described under A.1.2.2 and the further action of !soil and 

sediment removal. In effect, any soil or sediment with a contaminant that exceeds its RGO would be 

moved off site. Soil RGOs are based on the lowest of several ARARs and not based on FDEP Industrial 

Clean-Up Goals. Human health risks, therefore, for soil and sediment erposure were recalcubated by 

modifying the representative concentrations that were used in the original calculations of cancer risk or 

HQ to give the new risks at the RGO level. The methodology discussed in A.l.2.3 was followed. 

Risks were recalculated through the use of computer spreadsheets for all COCs and applicable pathways 

as originally calculated. Risk values from most exposure scenarios are below l.OE-06 for carcinogens 

and 1 .O for non-carcinogens as seen in Table A-6. The only exception is the l.O3E-06 cancer risk figure 

which largely reflects dermal risk from contact with soil. 

For comparative purposes, risks from exposure to soil and sediment were calculated again, using the 

RGO levels and factoring in adjustments for institutional controls as done for Alternative 2. The factors 

shown in Table A-l were again used. Of course, risks were even lower than considering only cleanup at 

RGOs and all cancer risks were below the I .OE-06 level. The values are presented in Table A-7. ‘~ 

A.?.3 COMPARISON OF RISKS FOR CORRECTIVE MEASURE ALTERNATIVES 

The cumulative risks from all 4 corrective measure alternatives are summarized in Tables A-8 and A-9. In 

Table A-8, institutional controls are not considered for soil (Alternative 3) or for any media (Alternative 4). 

The data in this table show the progressive reduction of risks as corrective measure become more 

aggressive. The total cancer risk for a trespassing adult is 2.72E-05 with no controls (Alternative ‘1). The 

risks drops to 7.69E-06 (Alternative 2) and 9.96E-07 (Alternative 4) as controls are implemented. Risks 

appear to increase for Alternative 3 because FDEP Industrial Clean-up Goals for soil are less stringent 

than other criteria and often exceed on-site conditions. Risks calculated under Alternative 1 would be 

more appropriately applied here. For the adolescent trespasser, the respective cancer risk values are 

2.29E-05, 6.95E-06, and 8.72E-07. Maintenance workers and occupational workers have relatively low 

risk values and since they are only exposed to the surface soil, risk reduction is somewhat less marked by 

the various corrective measures, however all risks exceed l.OE-06 except for that of the maintenance 

worker under Alternative 4. Non-cancer risk values for trespassers are 1.69E-01 (adults) and 2.58E-01 

(adolescents) without controls (Alternative 1). Risks levels are reduced to 505E-02 and 8.46EE-02 for 

adults and adolescent trespassers, respectively using Alternative 2. Wth Alternative 4, the respective 
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TABLE A-6 
Cumulative Risks 

Corrective Measures Alternative 4 
(Soil and Sediment Removal; Clean-Up to PRG) ’ 

SWMU 1 
NAS Key West 

Incremental Cancer Risk 
Exnosure Route 

Trespassers Workers 
I Adult Adolescent 1 Maintenance 1 Occupational 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

1.253-07 l.l4E-07 8.26E-08 6.873-07 
5.00E-08 6.343-08 3.883-08 3.433-07 
9.21E-11 1.17E-10 1.22E-10 2.53E-09 

4.84E-07 3.53E-07 
3.373-07 3.41 E-07 
9.96E-07 8.72E-07 1.22E-07 l.O3E-06 

Hazard Index 
Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

Trespassers 
Adult 1 Adolescent 

2.573-03 4.043-03 
2.86E-03 6.263-03 
4.19E-07 9.18E-07 

1.68&03 2.1233-03 
1.983-04 3.46E-04 
7.31 E-03 1.28E-02 

Workers 
Maintenance 1 Occupational 

1.283-03 1.07E-02 
1.693-03 1.493-02 

I 4.19E-07 8.73E-06 

2.973-03 2.563-02 

’ For Alternative 3, soil and sediment removal would be completed for areas where PRGs are exceeded and, 
therefore, risks for soil and sediment were recalculated to reflect contaminant concentrations at PRG levels. 
No residents or excavation workers are included here because institutional controls would prevent their 
presence on site. 



TABLE A-7 
Cumulative Risks 

Corrective Measures Alternative 4 
[Soil and Sedimint Removal; Clean-Up To PkG 
(Institutional Controls Inciuded for All Media)] ’ 

SWMU 1 
NAS Key West 

Incremental Cancer Risk 
Exposure Route 

Surface Soil 
Dermal Contact 
Incidental Ingestion 
Inhalation of Fugitive Dust 
Sediment 
Dermal Contact 
Incidental Ingestion 

Total 

Trespassers 
Adult 1 Adolescent 

6.26E-08 4.57E-08 
1.25E-08 2.543-08 
4.60E-11 4.67E-11 

1.31E-07. 9.52E-08 
4.38E-08 9.21 E-08 
2.50-07 2.58E-07 

Maintenance 

3.47E-08 
1.55E-08 
1.22E-10 

- 
- 

5.033-08 

Hazard Index I Trespassers I Workers 
Exposure Route Adult 1 Adolescent 1 Maintenance 1 Occuplational 

Surface Soil 
Dermal Contact 1.28E-03 1.61E-03 5.39E-04 5.353-03 
Incidental Ingestion 7.15E-04 2.SOE-03 6.753-04 7.46’3-03 
Inhalation of Fugitive Dust 2.09E-07 3.673-07 4.19E-07 4.363-06 
Sediment 
Dermal Contact 4.533-04 5.72E-04 
Incidental Ingestion 2.58E-05 9.353-05 - 

Total 2.48E-03 4.78E-03 1.21E-03 1.283-02 

’ For Alternative 4, soil and sediment removat would be completed for areas where clean-up levels are 
exceeded. Therefore, risks for soil and sediments were recalculated to reflect contaminant concentrations at 
PRG levels. Institutional controls would be used to limit risk from exposure to all media. Exposure 
assumptions for the media were revised to reflect fewer days on site for most receptors, lower intake rates for 
adults, and a smaller exposure area for maintenance workers. Factors used are explained in Table 1. No 
residents or excavation workers are included here because institutional controls would prevent their presence 
on site. 



Table A-S 
Cumulative Cancer Risk Summary 

Corrective Measures for Alternatives 1-4’ 
(Institutional Controls not Used in Alternatives 3 and 4 Calculations) 

SWMU 1 
NAS Key West 

Maintenance 1 Occupational 

. . ..-.. 

Surface Soil 
Sediment 

Total 

2.74E-06 2.373-06 1.71E-06 1. 
4.95E-06 4.58E-06 
7.69E-06 6.953-06 1.71E-06 1.753-05 

Alternative 3 
Surface Soil 6.51 E-06 6.33 E-06 4.42E-06 3.733-05 
Sediment 2.1 I E-05 1.70E-05 - - 

Total 2.76E-05 2.333-05 4.42E-06 3.73E-05 t 
Alternative 4 
Surface Soil 
Sediment 

Total 

1.75E-07 1.78E-07 1.22E-07 l.O3E-06 
8.21 E-07 6.94E-07 - 

9,96E-07 8.723-07 1.223-07 l.O3E-06 

1. Alternative 1 is no action; Alternative 2 is institutional controls only; Alternative 3 is removal of soil, 
with maintenance below FDEP Industrial Clean-Up Goals; and Alternative 4 is soil and sediment 
removal to the lowest PRG level. Institutional controls will be used (risks calculated here are not 
adjusted for institutional conrols) . No residents or excavation workers are included here because 
institutional controls would prevent their presence on site under Alternatives 2-4. 

(continued) 



TABLE A-8 (CONTINUED) 
Cumulative Noncancer Risk Summary 

Corrective Measures for Alternatives l-4 
(Institutional Controls not Used in Alternatives 3 and 4 Calculations) 

SWMU 1 
NAS Key West 

1 Hazard Index TresDassers Workers 1 I I 
Alternative and Medium 1 Adult ’ 1 Adolescent I Maintenance I 

Alternative 1 
Surface Soil I 6.17E-02 l.lSE-01 I 3.34E-02 2.873-01 
Sediment 

Alternative 2 
Surface Soil 
Sediment 

Alternative 3 
Surface Soil 
Sediment 

Total 

Total 

Total 

1.08E-01 1.44E-01 
1.69E-01 2.58E-01 3.343-02 

2.37E-02 4.59E-02 1.37E-02 
2.68E-02 3.87E-02 - 
S.OSE-02 8.46E-02 1.373-02 

1.59E+OO 2.97E+OO 8.63E-01 
1.08E-01 

! 
I 1.44E-01 - 

I .70E+OO 3.11 E+OO 8.63E-01 
Alternative 4 
Surface Soil 
Sediment 

5.43E-03 1.03E-02 I 2,97E-03 
1.88E-03 I 2.47E-03 

I Total I 7.31E-03 1.27E-02 I 2.97E-03 2.563-021 

1. Alternative 1 is no action; Alternative 2 is institutional controls only; Alternative 3 is removal of sloil , 
with maintenance below FDEP Industrial Clean-Up Goals; and Alternative 4 is soil and sediment 
removal to the lowest PRG level. Institutional controls will be used (risks calculated here are not 
adjusted for institutional conrols). No residents or excavation workers are included here because 
institutional controls would prevent their presence on site under Alternatives 2-4. 



Table A-9 
Cumulative Cancer Risk Summary 

Corrective Measures for Alternatives l-4’ 
(Institutional Controls Used in Alternatives 3 and 4 Calculations) 

SWMU 1 
NAS Key West 

Incremental Cancer Risk Trespassers Workers 
1 

Alternative and Medium Adult I Adolescent Maintenance I Occupational 
Alternative 1 
Surface Soil 
Sediment 

Alternative 2 
Surface Soil 
Sediment 

Alternative 3 
Surface Soil 
Sediment 

Alternative 4 
Surface Soil 
Sediment 

6.07E-06 5.94E-06 4.13E-06 I 3.493-05 I 1 I 

2.123-05 1.70E-05 
Total 2.72E-05 2.293-05 4.133-06 3.49E-05 

2.74E-06 2.373-06 1.71E-06 1.753-05 
4.95 E-06 4.583-06 

Total 7.69E-06 6.953-06 1.71E-06 1.753-05 

5.433-07 2.53E-06 1.84E-06 1.873-05 
4.95E-06 4.583-06 - - 

Total 5.49E-06 7.11E-06 1.84E-06 1.873-05 

7.51 E-08 7.11E-08 5.03E-08 5.16E-07 
1.75E-07 1.87E-07 

Total 2.50E-07 2.583-07 5.03E-08 5.16E-07 

1. Alternative 1 is no action; Alternative 2 is institutional controls only; Alternative 3 is removal of soil, 
with maintenance below FDEP Industrial Clean-Up Goals; and Alternative 4 is soil and sediment 
removal to the lowest PRG level. Institutional controls will be used (risks calculated here are not 
adjusted for institutional conrols) . No residents or excavation workers are included here because 
institutional controls would prevent their presence on site under Alternatives 2-4. 

(continued) 



TABLE A-9 (CONTINUED) 
Cumulative Noncancer Risk Summary 

Corrective Measures for Alternatives l-4 
(Institutional Controls Used in Alternatives 3 and 4 Calculations) 

SWMU 1 
NAS Key West 

Hazard Index 
Alternative and Medium 

Trespassers 
Adult I Adolescent 1 Maintenance 1 

Alternative I 
Surface Soil 
Sediment 

Alternative 2 
Surface Soil 
Sediment 

Alternative 3 

Total 

Total 

6.17E-02 l.lSE-01 3.34E-02 
I .OSE-01 1.44E-01 
1.69E-01 2.58E-01 

2.37E-02 4.593-02 
2.683-02 3.87E-02 
5.053-02 8.46E-02 1.373-02 

Surface Soil 6.06E-01 l.l9E+OO 3.543-01 3.71.E+00 
Sediment 

Total 
2.683-02 3.87E-02 
6.33E-01 1.23E+OO 3.543-01 

Alternative 4 
Surface Soil 
Sediment 

1 I I I 

2.00E-03 4.11E-03 1.21E-03 
4.79E-04 6.66E-04 

Total 2.48E-03 4.78E-03 1.21E-03 

1. Alternative 1 is no action; Alternative 2 is institutional controls only; Alternative 3 is removal of soil, 
with maintenance below FDEP Industrial Clean-Up Goals; and Alternative 4 is soil and sediment 
removal to the lowest PRG level. Institutional controls will be used (risks calculated here are not 
adjusted for institutional conrols). No residents or excavation workers are included here because 
institutional controls would prevent their presence on site under Alternatives 2-4. 



non-cancer risks were 7.31 E-03 and 1.27E-03. As noted previously, risks for workers were relatively low 

and somewhat less affected by the controls. 

The risks summarized in Table A-9 include institutional controls for Alternatives 2, 3, and 4 for all media. 

Total cancer and non-cancer risks are, of course, identical to those in Table A-8 for Alternative 2 and are 

somewhat reduced for Alternatives 3 and 4. 
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Cl 
Route Specific Cancer Risks 

Chemical of Concern Ingestion Dermal Inhalation Total Risk 

Chromium 
Chrysene 
Lead 

9.80E-10 9.80E-10 
560E-08 4.20E-14 5.60E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total 560E-08 O.OOE+OO 9.80E-10 Total 570E-08 

Chromium 
Chrysene 
Lead 

Route Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

0 
0 
0 
0 
0 
0 
0 
0 

Total O.OOE+OO O.OOE+OO O.OOE+OO Total 0 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) l.OOE-06 l.OOE-05 l.OOEa4 

108 
4.91 
740 

110204 1102041 11020408 
88 877 8768 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 0.1 1 3 

108 
4.91 
740 

0.00 
0.00 
0.00 

0.0 
0.0 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.0 
0.0 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

n:\data\bbrt693kepvestwest\prgcall Lxls 

Prgcall! 



REMEDIAL GOAL OPTIONS 
NAS KEY WEST SWMU 1 
RECEPTOR: CHILD RESID. 

IMEDIUM: SURFACE SOIL I 
Route -Specific Cancer Risks 

Chemical of Concern Ingestion ‘Dermal Inhalation Total Risk 

Chromium 
Chrysene 
Lead 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total O.OOE+OO O.OOE+OO O.OOE+OO Total O.OOE+OO 

Exposure 
Cone (mglkg) 

Remedial Goal Options (mglkg) 
l.OOE-06 l.OOE-65 l.OOE-64 

108 0.000 0.00 0.00 
4.91 0.00 0.00 0.00 
740 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 

0.000 0.00 0.00 
0.00 0.00 0.00 

0.000 0.00 0.00 
0.00 0.00 0.00 

0.000 0.00 0.00 
0.00 0.00 0.00 

Chromium 
Chrysene 
Lead 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

2.80E-01 1.30E-02 0.293 
0 
0 
0 
0 
0 
0 
0 

Total 2.80E-01 I.30502 O.OOE+OO Total 0.293 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 0.1 I 3 

108 
4.91 
740 

36.86 368.60 1105.80 
0.00 0.00 0.00 
0.00 0.00 0.00 

0.0 0.0 0.00 
0.0 0.0 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

n:\data\bbrt693\keywest\prgcall!.xls 

'rgcall! 



Chemical of Concern 
Route -Specific Cancer Risks 

Ingestion Dermal Inhalation Total Risk 

Chrysene 
Chromium 
Lead 

9.10E-10 2.60E-16 9.10E-10 
6.10E-12 6.10E-12 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total 9.16E-10 

Chrysene 
Chromium 
Lead 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

0 
2.00E-03 5.80E-04 0.00258 

0 
0 
0 
0 
0 
0 

Total 0.00258 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 1 .OOE-O6 l.OOE-05 1 .OOE-O4 

4.91 5396 53956 539560 
108 17704918 1.77E+08 1.77E+09 
740 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 0.1 1 3 

4.91 0 0 0 
108 4186 41860 125581 
740 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Prgcall! 



I REMEDIAL GOAL OPTIONS 1 

I NAS KEY WEST SWMU 1 I 
RECEPTOR: TRESPASS. ADOLES. 

LMED~UM: SURFACE SOIL I 
Route -Specific Cancer Risks 

Chemical of Concern Ingestion Dermal Inhalation Total Risk 

Chrpene 
Chromium 
Lead 

1.20E-09 1.90E-16 
4.4OE-12 

Chrysene 
Chromium 
Lead 

1.20E-09 
4.40E-12 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total 1.20E-09 

Route Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

0 

4.40E-03 9.20E-04 0.00532 
0 
0 
0 
0 
0 

Total 0.00532 

Exposure 
Cone (mglkg) 

Remedial Goal Options (mglkg) 
1 .OOE-O6 1 .OOE-O5 1 .OOEa4 

4.91 4092 40917 409167 
108 24545455 2.45E+08 2.45E+09 
740 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 0.1 1 3 

4.91 
108 
740 

0 0 0 
2030 20301 60902 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Trgcall! 



REMEDlAL GOAL OPTIONS 
NAS KEY WEST SWMU 1 
RECEPTOR: MAINTEN. WORKER 

IMEDIUM: SURFACE SOIL I 
Route Specific Cancer Risks 

Chemical of Concern Ingestion Dermal Inhalation Total Risk 

Chrysene 
Chromium 
Lead 

7.10E-10 3.50E-16 7.1OE-IO 
8.10E-12 8.10E-12 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total 7.18E-10 

Chrysene 
Chromium 
Lead 

Route Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

0 
1.20E-03 2.90E-04 0.00149 

0 
0 
0 
0 
0 

Total 0.00149 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) l.OOE-66 l.OOE-65 l.OOE-64 

4.91 
108 
740 

6915 69155 691549 
13333333 1.33E+08 1.33E+09 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Exposure Remedial Goal Options (mglkg) 
Cone (mglkg) 0.1 1 3 

4.91 
108 
740 

0 0 0 
7248 72483 217450 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Prgcall! 
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1 REMEDlAL GOAL OPTIONS I 
NAS KEY WEST SWMU 1 
RECEPTOR: ADULT RESID. 
MEDIUM: SURFACE WATER 

Route -Specific Cancer Risks 
Chemical of Concern Ingestion Dermal Inhalation Total Risk 

Cadmium 
Copper 
Manganese 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total O.OOE+OO 

Cadmium 
Copper 
Manganese 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

0 
0 
0 
0 
0 
0 
0 

Total 0 

Exposure Remedial Goal Options (ug/L) 
Cow (ug/L) l.OOE-66 l.OOE-65 l.OOE-04 

13.7 
272 
12.1 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) 0.1 1 3 

13.7 
272 
12.1 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

Prgcall! 



Chemical of Concern 
Route -Specific Cancer Risks 

Ingestion Dermal Inhalation Total Risk 

Cadmium 
Copper 
Manganese 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total O.OOE+OO 

Cadmium 
Copper 
Manganese 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

6.50E-02 4.20E-03 0.0692 
1.60E-02 l.OOE-03 0.017 

0 
0 
0 
0 
0 

Total 0.0862 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) l.OOE-06 l.OOE-05 l.OOE-04 

13.7 
272 
12.1 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) 0.1 1 3 

13.7 
272 
12.1 

19.80 197.98 593.93 
1600 ISOQO 48000 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

bgcall! 



REMEDIAL GOAL OPTIONS 
NAS KEY WEST SWMU 1 
RECEPTOR: ADULT TRESSP. 

IMEDIUM: SURFACE WATER 1 
Route -Specific Cancer Risks 

Chemical of Concern Ingestion ‘Dermal Inhalation Total Risk 

Cadmium 
Copper 
Manganese 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total O.OOE+OO 

Cadmium 
Copper 
Manganese 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

6.30E-03 4.60E-04 0.00676 
1.60E-03 l.lOE-04 0.00171 

0 
0 
0 
0 
0 

Total 0.00847 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) l.OOE-66 l.OOE-65 l.OOE-64 

13.7 
272 
12.1 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) 0.1 1 3 

13.7 
272 
12.1 

203 2027 6080 
15906 159064 477193 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Prgcall! 



REMEDIAL GOAL OPTIONS 
NAS KEY WEST SWMU 1 
RECEPTOR: CHILD TRESSP. 

[MEDIUM: SURFACE WATER 
Route Specific Cancer Risks 

Chemical of Concern Ingestion ‘Dermal Inhalation Total Risk 

Cadmium 
Copper 
Manganese 

Cadmium 
Copper 
Manganese 

Route Specific Hazard Index 
Ingestion Dermal Inhalation 

l.lOE-02 2.90E-04 
2.70E-03 7.20E-05 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total O.OOE+OO 

Total HI 

0.01129 
0.002772 

0 
0 
0 
0 
0 

Total 0.014062 

Exposure Remedial Goal Options (ug/L) 
Cone (ug/L) l.OOE-06 l.OOE-05 l.OOEXI4 

13.7 0.00 0.00 0.00 
272 0.00 0.00 0.00 
12.1 0.00 0.00 0.00 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

Exposure Remedial Goal Options (ug/L) 
Cone (ugll) 0.1 1 3 

13.7 121 1213 3640 
272 9812 98124 294372 
12.1 0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

Trgcall! 



DERfwl. RtSKS AT CLEANUP GOALS 
KEY WEST SWhlU-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

/SURF. SOIL: TRBS. ADULT I- 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryilium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4.4’-DDD FDEP Ind. Clean-up 
4.4-DDE FDEP Ind. Clean-up 
4,4-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Beruo(b)Ruoranthene FDEP Ind. Clean-up 
Benzo(k)Ruoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(I,2,3-cd)pyren FDEP Ind. Clean-up 

Ingestion Dermal Inhalation 

1.16E-06 
5.86E-09 

9.85E-08 
1.72E-07 
4.69E-07 
2.03E-06 
9.95E-08 
4.94E-07 
162E-07 
8.78E-10 
1.55E-09 
1.36E-07 
3.40E-06 

Totals: O.OOE+OO 4.86E-06 O.OOE+OO 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 

Mercury 
4,4-DDT 

Fluoranthene 
Pyrene 

FDEP Ind. Clean-up 1.92E-04 
FDEP Ind. Clean-up 966E-04 
FDEP Ind. Clean-up 9.51 E-03 
FDEP Ind. Clean-up 1 .OOE-O6 
FDEP Ind. Clean-up 6.05E-93 
FDEP Ind. Clean-up 2.75E-04 
FDEP Ind. Clean-up 2.57E-03 
FDEP Ind. Clean-up 2.52E-03 
FDEP Ind. Clean-up 5.58E-04 
FDEP Ind. Clean-up 1.02E-92 
FDEP ind. Clean-up 1.17E-07 
FDEP Ind. Clean-up 2.11E-95 
FDEP Ind. Clean-up 2.84E-05 

Route Specific NonCancer Risks Total Risk Represent. Cleanup Risk at 
ingestion Dermal Inhalation 0-W Cone OWk7) Goal (mglkg) Goal 

1.92E-04 
9.88E-04 
9.51 E-03 
1 BOE-06 
6.05E-03 
2.75E-04 
2.57E-03 
2.52E-03 
5.58E-04 
i .02E-O2 
l.l7E-07 
2.11E-65 
2.84E-05 

O.OOE+OO 
O.OOE+OO 

Total: 3.29E-92 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.6 
7.9 

1000 
220 
3.7 

1 
600 

5500 
460 

12 
300000 

48006 
41000 

2.71 E-05 1.35E-05 
1.46E-02 7.42E-03 
l.O7E-02 5.33E-03 
5.26E-06 2.63E-06 
3.24E-01 1.62E-01 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.97E-02 1.48E-02 
4.32E-02 2.16E-02 
2.60E-02 1.30E-02 
l.O8E-01 5.40E-02 
1.30E-01 6.49E-02 
1.47E-01 7.37E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 8.34E-01 4.17E-01 Totals: O.OOE+OO 3.29E-02 O.OOE+OO 

Total Risk 

1.16E-06 
5.86E-09 

O.OOE+OO 
9.85E-08 
1.72E-07 
4.69E-07 
2.03E-96 
9.96E-08 
4.94E-07 
1.62E-07 
8.78E-10 
1 S5E-09 
1.36E-07 
3.4OE-08 

O.OOE+OO 
Total: 4.86E-06 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
I.59 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

1.30E-96 
3.08E-08 

O.OOE+OO 
1.20E-06 
1.09E-96 
1.20E-96 

O.OOE+OO 
4.28E-08 
1.07E-07 
1.07E-07 
3.08E-08 
l.O7E-07 
l.O7E-07 
1.07E-07 

O.OOE+OO 
Total: 5.43E-06 

0.00000 

New Risk 
with Instit. 
Controls 

6SE-07 
1.54E-08 

0 
5.98E-07 
547E-07 
5.99E-07 

0 
2.14E-08 
5.35E-08 
5.34E-08 
1.54E-08 
5.36E-08 
5.35E-08 
5.35E-08 

0 
2.71 E-66 

New Risk 
with lnstit. 
Controls 

Derk@gsl 



DERM. RISKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

ISURF. SOIL: TRES. ADDLE%. 1 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4-ODD FDEP Ind. Clean-up 
4.4-DDE FDEP Ind. Clean-up 
4.4-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
Benzo(k)fluoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l,2,3cd)pyren FDEP Ind. Clean-up 

Ingestion Dermal Inhalation 

1.06E-06 
5.33E-09 

8.97E-08 
1.57E-07 
4.26E-07 
1.85E-06 
9.08E-08 
4SOE-07 
1.48E-07 
7.99E-10 
1.41 E-09 
1.24E-07 
3.10E-08 

Totals: O.OOE+OO 4.43E-08 O.OOE+OO 

Route lpecilic Non-Cancer Risks 
Ingestion Dermal Inhalation 

Aluminum 
Antimony 
Arsenic 

Cadmium 
Copper 
Iron 

Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

FDEP Ind. Clean-up 3.01 E-04 
FDEP Ind. Clean-up I SSE-03 
FDEP Ind. Clean-up 1.49E-02 
FDEP Ind. Clean-up 1.58E-06 
FDEP Ind. Clean-up 9.51 E-03 
FDEP Ind. Clean-up 4.32E-04 
FDEP Ind. Clean-up 4.03E-03 
FDEP Ind. Clean-up 3.97E-03 
FDEP Ind. Clean-up 8.77E-84 
FDEP Ind. Clean-up 1.60E-02 
FDEP Ind. Clean-up 1.84E-07 
FDEP Ind. Clean-up 3.31 E-05 
FDEP Ind. Clean-up 4.47E-05 

Totals: O.OOE+OO 5.16E-02 O.OOE+OO 

Total Risk 
Represent. 
Cone (mglkg) Goal (mglkg) Goal 

1.06E-06 
5.33E-09 

O.OOE+OO 
8.97E-08 
1.57E-07 
4.26E-07 
1.85E-B6 
9.08E-08 
4.50E-07 
1.48E-07 
7.99E-10 
1.41 E-09 
1.24E-07 
3.lOE-08 

O.OOE+OO 
Total: 4.43E-06 

3.3 
0.19 
11.2 

1.4 
1.73 

4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 

600 
17 
I1 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

1.19E-06 
2.81 E-08 

O.OOE+OO 
l.O9E-06 
9.98E-07 
1.09E-06 

O.OOE+OO 
3.9OE-08 
9.74E-08 
9.76E-08 
2.80E-08 
9.75E-08 
9.75E-08 
9.75E-08 
O.OOE+OO 
4.95E-06 Total: 

Total Risk Represent. Cleanup Risk at 
0-W Cone (mg/kg) Goal (mglkg) Goal 

3.01E-04 
1.55E-03 
i .49E-O2 
I .58E-O6 
9.51 E-03 
4.32E-04 
4.03E-03 
3.97E-03 
8.77E-04 
1.6OE-02 
1.84E-07 
3.31 E-OS 
4.47E-05 
O.OOE+OO 
O.OOE+OO 

Total: 5.16ld2 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28590 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

5500 
480 

12 

4.24E-05 1.7OE-05 
2.33E-02 9.32E-03 
1.67E-02 6.68E-03 
8.32E-06 3.33E-06 
5.09E-01 2.04E-01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
4.68E-02 1.87E-02 
6.79E-02 2.72E-02 
4.09E-82 1.63E-02 
1.70E-01 6.79E-02 
2.04E-01 8.15E-02 
2.32E-01 9.28E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 1.31 E+OO 5.24E-01 

Cleanup Risk at 
New Risk 
with Instit. 
Controls 

4.75E-07 
1.12E-08 

0 
4.38E-07 
3.99E-07 
4.35E-07 

0 
1.56E-08 
3.9E-08 

3.91 E-08 
1.12E-08 
3.9E-08 
3.9E-08 
3.9E-08 

0 
1.98E-06 

New Risk 
with Instit. 
Controls 

-rerk@gsl 



DERM. RlSKS AT CLEANUP GOALS _ 
KEY WEST SWMU-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

ISURF. SOIL: MAINT. WORKER 1 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4’-DDD FDEP Ind. Clean-up 
4.4’.DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
Beruo(k)fluoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Diberu(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l.2J-cd)pyren FDEP Ind. Clean-up 

Ingestion Dermal Inhalation Total Risk 

7.64E-07 
3.86E-09 

6.48E-08 
1.13E-07 
3.08E-07 
1.34E-06 
6.55E-08 
3.25E-07 
1.07E-07 
5.77E-10 
l.O2E-09 
8.96E-08 
2.24E-08 

Aluminum FDEP Ind. Clean-up 9.58E-05 
Antimony FDEP Ind. Clean-up 4.94E-04 
Arsenic FDEP Ind. Clean-up 4.75E-03 
Beryllium FDEP Ind. Clean-up 5.02E-07 
Cadmium FDEP Ind. Clean-up 3.02E-03 
Copper FDEP Ind. Clean-up 1.37E-04 
Iron FDEP Ind. Clean-up 1.28E-03 
Manganese FDEP Ind. Clean-up 1.26E-03 
Mercury FDEP Ind. Clean-up 2.7QE-04 
4,4’-DDT FDEP Ind. Clean-up 5.08E-03 
Anthracene FDEP Ind. Clean-up 5.85E-08 
Fluoranthene FDEP Ind. Clean-up 1.05E-05 
Pyrene FDEP Ind. Clean-up 1.42E-05 

Represent. Cleanup Risk at 
Cone (mg/kg) GOal (mdkd Goal 

7.64E-07 
3.86E-09 

0.OOE+OO 
6.48E-08 
1.13E-07 
3.08E-07 
1.34E-06 
6.55E-08 
3.25E-07 
1.07E-07 
5.77E-10 
1.02E-09 
8.96E-08 
2.24E-08 

0.00E+OO 
Total: 3.20E-06 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

O.OOE+OO 3.20E-06 O.OOE+OO 

8.57E-07 
2.03E-08 

O.OOE+OO 
7.87E-07 
7.18E-07 
7.86Ea7 

O.OOE+OO 
2.82E-08 
7.03E-08 
7.06E-08 
2.02E-08 
7.05E-08 
7.04E-08 
7.04E-08 

O.OOE+OO 
Total: 3.57E-06 

Route Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation (HI) Cone (mg/kg) Goal (mglkg) Goal 

9.58E-05 
4.94E-04 
4.75E-03 
5.02E-07 
3.02E-03 
1.37E-04 
1.28E-03 
1.26E-03 
2.79E-04 
5.08E-03 
5.85E-08 
l.O5E-05 
1.42B05 

O.OOE+OO 
O.OOE+OO 

Total: 1.64E-02 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

O.OOE+OO 1.64E-02 O.OOE+OO 

1.35E-05 5.67E-06 
7.42E-03 3.12E-03 
5.33E-03 2.24E-03 
2.64E-06 l.llE-06 
1.62E-01 6.80E-02 

O.OOE+OO O.OOE+W 
O.OOE+OO O.OOE+OO 
1.48E-02 6.23E-03 
2.16E-02 9.07E-03 
1.30E-02 5.45E-03 
5.40E-02 2.27E-02 
8.46E-02 2.71E-02 
7.37E-02 3.1OE-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 4.16E-01 1.75E-01 

New Risk 
with Instit. 
Controls 

3.6E-07 
8.53E-09 

0 
3.3E-07 

3.02E-07 
3.3E-07 

0 
i .iaE-08 
2.95E-08 
2.Q8E-08 
8.4QE-09 
2.96E-08 
2.96E-08 
2.96E-08 

0 
1.5E-06 

New Risk 
with Instit. 
Controls 

Derk@gsl 



DERhl. RISKS AT CLEANUP GOALS 
KEY WEST SWhVJ-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

[SURF. SOIL: OCCUP. WORKER 1 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4’-DDD FDEP Ind. Clean-up 
4,4-DDE FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP lnd. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
Benzo(k)Ruoranthene FDEP Ind. Clean-up 
Chrysene FDEP lnd. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l,2,3-cd)pyren FDEP Ind. Clean-up 

Ingestion Dermal Inhalation 

6.37E-06 
3.21 E-08 

5.4OE-07 
9.46E-07 
2.57E-06 
l.llE-05 
5.46E-07 
2.71 E-06 
0.89E-07 
4.81 E-09 
8.48E-09 
7.46E-97 
1.87E-07 

Totals: O.OOE+OO 2.66E-05 O.OOE+OiI 

Route -Specific Non-Cancer Risks 
Ingestion Dermal Inhalation 

Arsenic * 

Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4.4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

FDEP Ind. Clean-up 7.98E-04 
FDEP Ind. Clean-up 4.12E-03 
FDEP Ind. Clean-up 3.96E-02 
FDEP Ind. Clean-up 4.18E-06 
FDEP Ind. Clean-up 2.52E-02 
FDEP Ind. Clean-up 1.14E-03 
FDEP Ind. Clean-up 1.07E-02 
FDEP Ind. Clean-up 1.05E-02 
FDEP Ind. Clean-up 2.33E-93 
FDEP Ind. Clean-up 4.23E-02 
FDEP Ind. Clean-up 4.88E-07 
FDEP Ind. Clean-up 8.78E-05 
FDEP Ind. Clean-up 1.19E-04 

Totals: O.OOE+OO 1.37E-01 O.OOE+OO 

Total Risk Cone (mg/kg) Goal (mglkg) Goal 

6.37E-06 
3.21 E-08 

0.00E+00 
5.40E-07 
9.46E-07 
2.57E-06 
l.llE-05 
5.46E-07 
2.71 E-06 
8.89E-07 
4.81 E-OS 
8.48E-09 
7.46E-07 
1.87E-07 

O.OOE+OO 
Total: 2.66E-05 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 

600 
17 
11 
12 

2 
0.5 

5 
40 

500 
0.5 

5 

7.14E-06 
1.69E-07 

O.OOE+OO 
656E-06 
6.02E-06 
6.56E-06 

O.OOE+OO 
2.35E-07 
5.87E-07 
5.86E-07 
1.69E-07 
586E-07 
5.86E-07 
5.88E-07 

O.OOE+OO 
Total: 2.98E-05 

Total Risk Represent. Cleanup Risk at 
WI) Cone (mglkg) Goal (mglkg) Goal 

7.98E-04 
4.12E-03 
3.96E-02 
4.18E-06 
2.52E-02 
1.14E-03 
l.O7E-02 
1.05E-02 
2.33E-03 
4.23E-02 
4.88E-07 
876E-05 
1 .l9E-04 

O.OOE+OO 
O.OOE+OO 

Total: 1.37E-01 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.6 
7.9 

1000 
220 
3.7 

1 
600 

0.00000 

l.l3E-04 5.63E-95 
6.19E-02 3.10E-02 
4.44E-02 2.22E-02 
2.20E-05 1 .lOE-05 
1.35E+OO 6.75E-01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
1.24E-01 6.10E-02 
1.80E-01 S.O2E-02 
l.OEE-01 5.40E-02 
4.5OE-01 2.25E-01 
54OE-01 2.70E-01 
6.18E-01 3.09E-01 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 3.48E+OO 1.74E+OO 

Cleanup Risk at 
New Risk 
with Instit. 
Controls 

3.57E-06 
8.45Ea8 

0 
3.28E-06 
3.01 E-06 
3.28E-06 

0 
l.l7E-07 
2.93E-07 
2.93E-07 
8.43E-08 
2.93E-07 
2.93E-07 
2.94E-07 

0 
1.49E-05 

New Risk 
with Instit. 
Controls 



Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4’-DDD FDEP Ind. Clean-up 
4,4-DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Beruo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
Bento(k)fkioranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l,2,3td)pyren FDEP Ind. Clean-up 

Route Specific Cancer Risks 
Ingestion Dermal Inhalation 

1.26E-07 
2.04E-08 

8.57E-09 
1.59E-08 
4.07E-08 
1.77E-07 
8.65E-08 
4.30E-07 
1.41 E-07 
7.63E-10 
1.35E-09 
l.lBE-07 
2.96E-08 

Totals: 1.19E-06 O.OOE+OO OBOE+00 

Aluminum 
Antimony 
Arsenic 

Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4’DDT 
Anthracene 
Fluoranthene 
Pyrene 

FDEP Ind. Clean-up 6.66E-04 
FDEP Ind. Clean-up 3.44E-03 
FDEP Ind. Clean-up l.O3E-03 
FDEP Ind. Clean-up 3.49E-06 
FDEP Ind. Clean-up 2.10E-03 
FDEP Ind. Clean-up 9.56E-04 
FDEP Ind. Clean-up 8.92E-03 
FDEP Ind. Clean-up 8.77E-03 
FDEP Ind. Clean-up 1.94E-03 
FDEP Ind. Clean-up 8.63E-04 
FDEP Ind. Clean-up 1.02E-07 
FDEP Ind. Clean-up 1 B3E-05 
FDEP Ind. Clean-up 2.47E-05 

Totals: 

Total Risk 
Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

1.26E-67 
2.04E-68 

O.OOE+OO 
8.57E-09 
l.SOE-08 
4.07E-08 
1.77E-07 
8.65E-08 
4.30E-07 
1.41 E-07 
7.63E-10 
1.35E-09 
l.lBE-07 
2.96E-08 

O.OtIE+OO 
Totat: 1 .lQE-O6 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1 ss 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

1.41 E-07 
1.07E-07 

O.OOE+OO 
l.O4E-07 
954E-08 
l.O4E-07 

O.OOE+0O 
3.72E-08 
9.31 E-08 
9.3OE-08 
2.67E-08 
9.34E-68 
9.28E-08 
9.31 E-08 

0.00E+00 
Total: 1 .OBE-O6 

Route Specific NonCancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation WI) Cone (mglkg) Goal (m&kg) Goal 

2.aat-ok2 o.wE+oo 0.00t+00 

6.66E-04 
3.44E-03 
1.03E-03 
3.4SE-06 
2.lOE-03 
9.56E-04 
8.92E-03 
8.77E-03 
1.94E-03 
8.83E-04 
1.02E-07 
1.83E-05 
2.47E-05 

O.OOE+OO 
O.OOE+OO 

Total: 2.88E-92 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

5500 
480 

12 
300000 

46000 
41000 

0.00000 

9.39E-05 2.35E-05 
5.17E-02 1.29E-02 
1.15E-03 2.89E-04 
1.84E05 4.59E-06 
1.13E-01 2.81 E-02 

O.OOE+CIO O.OOE+OO 
O.OOE+OO O.OOE+OO 
l.O3E-01 2.58E-02 
1.5OE-01 3.75E-02 
2.25E-03 5.64E-04 
9.42E-02 2.35E-02 
1.13E-01 2.82E-02 
1.28E-01 3.20E-02 

O.OOE+OO O.CXIE+OO 
O.OOE+OO O.OOE+OO 

Total: 7.56E-01 1 .BQE-01 

New Risk 
with Instll. 
Controls 

3.53E-08 
2.68E-08 

0 
2.6E-08 

2.38E-00 
2.6E-08 

0 
9.3E-69 

2.33E-08 
2.33E-08 
6.68E-09 
2.33E-68 
2.32E-08 
2.33E-08 

0 
2.7E-07 

New Risk 
with Instit. 
Controls 

Inrk@gsl 



fgKyzzJrl 
Route Scecific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4/t’-DDD FDEP Ind. Clean-up 
4,4-DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
8enzoQRuoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthmcen FDEP Ind. Clean-up 
Indeno(l,2.3-cd)pyren FDEP Ind. Clean-up 

Totals: 

Aluminum FDEP Ind. Clean-up 1.46E-03 
Antimony FDEP Ind. Cleanup 7.52E-03 
Arsenic FDEP Ind. Clean-up 2.26E-03 
Beryllium FDEP Ind. Clean-up 7.64E-06 
Cadmium FDEP Ind. Clean-up 4.60E-03 
Copper FDEP Ind. Clean-up 2.09E-03 
iron FDEP Ind. Clean-up 1.95E-92 
Manganese FDEP Ind. Clean-up 1.92E-02 
Mercury FDEP Ind. Clean-up 4.25E-93 
4/t’-DDT FDEP Ind. Clean-up 1.93E-03 
Anthracene FDEP Ind. Clean-up 2.23E-07 
Fluoranthene FDEP Ind. Clean-up 4.01 E-05 
Pyrene FDEP Ind. Clean-up 5.41 E-95 

Ingestion ‘Dermal Inhalation 

1.60E-07 
2.58E-08 

1.08E-08 
1.9OE-08 
5.16E-08 
2.24E-07 
l.lOE-07 
5.45E-07 
1.79E-07 
9.66E-10 
1.70E-09 
1.50E-07 
3.75E-08 

1.52E-06 O.O9E+O9 9.OOE+OO 

Route -Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation (HI) Cone (mglkg) Goal (mglkg) Goal 

1.46E-03 
7.52E-03 
2.26E-03 
7.64E-08 
4.60E-03 
2.09E-03 
1.95E-02 
1.92E-02 
4.25E-03 
1.93E-03 
2.23E-07 
4.01 E-05 
5.41 E-05 

O.OOE+OO 
O.OOE+OO 

Total: 6.29E-02 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

2.06E-04 8.23E-05 
1.13E-01 4.52E-02 
2.53E-03 1 .Ol E-03 
4.02E-05 1.61 E-05 
2.46E-01 9.86E-02 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
2.26E-01 9.04E-02 
3.29E-01 1.32E-01 
4.93E-03 1.97E-03 
2.06E-01 8.23E-02 
2.47E-01 9.87E-02 
2.81 E-01 l.l2E-01 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 1.66E+OO 6.62E-01 Totals: 6.29E-02 O.OOE+OO O.OOE+OO 

Total Risk 

1.80E-07 
2.58E-08 

O.OOE+OO 
I .08E-O8 
1.9OE-08 
5.16E-08 
2.24E-07 
l.lOE-07 
5.45E-07 
1.79E-07 
9.66E-10 
1.70E-09 
1.50E-07 
3.75E-08 

O.OOE+O9 
Total: 1.52E-06 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mg/kg) Goal 

3.3 
0.19 
11.2 

I .4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

1.79E-07 
1.36E-07 

O.OOE+OO 
1.31 E-07 
1.21 E-07 
1.32E-07 

O.OOE+OO 
4.73E-08 
1.18E-07 
1.18E-07 
3.38E-08 
1.18E-07 
l.lBE-07 
1 .18E-07 

O.OOE+OO 
Total: 1.37E-06 

New Risk 
wtth Instii. 
Controls 

7.18E-08 
5.43E-08 

0 
525E-08 
4.83E-08 
527E-08 

0 
1.89E-08 
4.72E-08 
4.72E-08 
1.35E-08 
4.7E-08 

4.72E-08 
4.72E-08 

0 
5.48E-07 

New Risk 
with Instt. 
Controls I 

‘nrk@gsl 



INGEST. RISKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

LSURF. SOIL: &NT. WORKER ] 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4/t’-DDD FDEP Ind. Clean-up 
4.4-DDE FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
EJemo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benro(b)fluoranthene FDEP Ind. Clean-up 
Benzo(k)fluoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l,2,3-cd)pyren FDEP Ind. Clean-up 

Aluminum 

Arsenic - 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

FDEP Ind. Clean-up 3.93E-04 
FDEP Ind. Clean-up 2.03E-03 
FDEP Ind. Clean-up 6.10E54 
FDEP Ind. Clean-up 2.06EXl6 
FDEP Ind. Clean-up 1.24E-03 
FDEP Ind. Clean-up 5.64E-04 . 
FDEP Ind. Clean-up 5.26E-03 
FDEP Ind. Clean-up 5.18E-03 
FDEP Ind. Cleanup 1.15E-03 
FDEP Ind. Clean-up 5.21 E-94 
FDEP Ind. Clean-up 6.OOE-08 
FDEP Ind. Clean-up 1.08E-05 
FDEP Ind. Clean-up 1.46E-05 

Ingestion Dermal Inhalation Total Risk 

9.8OE-08 
1.58E-08 

6.65E-09 
1.16E-08 
3.16E-08 
1.37E07 
6.72E-08 
3.34E-97 
l.lOE-07 
5.92E-10 
1.04E-09 
9.19E-08 
2.3OE-08 

9.28E-07 O.OOE+OO O.OOE+OO 

9.80E-08 
1.58E-98 

0.OOE+OO 
6.65E-09 
1.16E-08 
3.16E-08 
1.37E-07 
6.72E-08 
3.34E-07 
l.lOE-97 
5.92E-10 
1.94E-09 
9.19E-08 
2.3OE-08 

O.OOE+OO 
Total: 9.28E-07 

Route Specific Non-Cancer Risks Total Risk Represent. 
Ingestion Dermal Inhalation 0-W Cone (mglkg) 

_ -̂ - _  ̂ ---- ^̂  ^̂ -̂ _  ̂
I.IUk-lJL u.wlz+ulJ u.wt+uu 

3.93E-04 
2.03E-93 
6.10E-04 
2.06E-06 
1.24E-03 
5.64E-04 
5.26E-03 
5.18E-03 
1.15E-03 
5.21 E-04 
6.00E-08 
1.08E-05 
1.46E-05 

O.OOE+OO 
O.OOE+OO 

iotai: _ -^- -- 
l./Ut-uL 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

l.lOE-07 
8.32E-08 

O.OOE+OO 
8.08E-08 
7.38E-08 
8.07E-08 

O.OOE+OO 
2.69E-08 
7.23E-08 
7.26E-08 
2.07E-08 
7.19E-08 
7.22G08 
7.23E-08 

O.OOE+OO 
8.39E-07 

7092 
14.64 

3.3 
0.19 
11.2 
407 

26500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

Cleanup Risk at 
Goal (mglkg) Goal 

1000 
220 
3.7 

1 
600 

5.54E-05 2.22E-05 
3.05E-02 1.22E-02 
8.84E-04 2.74E-04 
1.08E-05 4.34E-06 
6.64E-02 2.66E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
6.10E-92 2.44E-02 
8.90E-02 3.56E-02 
1.33E-03 5.32E-04 
5.54E-02 2.22E-02 
8.65E-02 2.66E-02 
7.58E-02 3.03E-02 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 4.47t-01 1.79E-01 

New Risk 
with Instit. 
Controls 

4.4E-08 
3.33E-06 

0 
3.23E-08 
2.95E-08 
3.23E-08 

0 
1.16E-08 
2.89E-08 
2.9E-06 
8.3E-09 

2.88E-08 
2.89E-08 
2.89E98 

0 
3.36E-07 

New Risk 
with In&ii. 
Controls 



INGEST. RISKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 3 (SOIL TO FEDEP RGO) 

JSURF. SOIL: &CUP. WORKER 1 . 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4’-DDD FDEP Ind. Clean-up 
4,4’-DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Benzo(a)pyrene FDEP Ind. Clean-up 
Benzo(b)fluoranthene FDEP Ind. Clean-up 
Benzo(k)tluoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 
Indeno(l,2$cd)pyren FDEP Ind. Clean-up 

Ingestion -Dermal Inhalation 

8.65E-07 
1.40E-07 

5.87E-08 
1.03E-07 
2.79E-07 
1.2lE-08 
5.93E-07 
2.Q5E-08 
9.67E-07 
5.23E-09 
9.22E-09 
8.llE-07 
2.03E-07 

Totals: 8.19E-06 O.OOE+OO O.OOE+OO 

Aluminum FDEP Ind. Clean-up 
Antimony FDEP Ind. Clean-up 
Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
Copper FDEP Ind. Clean-up 
Iron FDEP Ind. Clean-up 
Manganese FDEP Ind. Clean-up 
Mercury FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 
Anthracene FDEP Ind. Clean-up 
Fluoranthene FDEP Ind. Clean-up 
Pyrene FDEP Ind. Clean-up 

8.65E-07 
1.40E-07 

O.oOE*OO 
5.87E-08 
1.03E-07 
2.79E-07 
1.2lE-06 
5.93E-07 
2.95E-06 
9.67E-07 
5.23E-09 
9.22E-09 
8.11E-07 
2.03E-07 

O.OOE+OO 
Total: 8.19E-06 

9.70G07 
7.37E-07 

0.ooE+oo 
7.13E-07 
6.55E-07 
7.12E-07 

O.OOE+OO 
2.55E-07 
6.39E-07 
6.38E-07 
1.83E-07 
6.38E-07 
6.38E-07 
638E-07 

O.OOE+OO 
Total: 7.41 E-06 

Route -Specific NonCancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation 0-W Cone O-wh) Goal (mglkg) Goal 

3.47E-03 
1.79E-02 
5.38E-03 
1.82E-05 
1.1 OE-02 
4.98E-03 
4.65E-02 
4.57E-02 
l.OlE-02 
4.6OE-03 
5.30E-07 
9.54E-05 
1.29E-04 

3.47E-03 
1.79E-02 
5.38E-03 
1.82E-05 
l.lOE-02 
4.98E-03 
4.65E-02 
4.57E-02 
l.OiE-02 
4.60E-03 
5.3OE-07 
9.54E-05 
1.29E-04 

O.OOE+OO 
O.OOE+OO 

Total: 1.50E-01 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

5500 
480 

12 
300000 

48000 
41000 

4.89E-04 2.45E-04 
2.69E-01 1.34E-01 
6.03E-03 3.02E-03 
9.58E-05 4.79E-05 
5.89E-01 2.95E-01 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
5.38E-01 2.69E-01 
7.82E-01 3.91 E-01 
1.17E-02 5.87E-03 
4.89E-01 2.45E-01 
5.87E-01 2.94E-01 
6.69E-01 3.35E-01 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 3.94E+OO 1.97E+OO Totals: 1 SOE-OI O.OOE+OO O.OOE+OO 

Total Risk 
Represent. Cleanup Risk at 
Cone OwW Goal (mglkg) Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

3.7 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

0.00000 

New Risk 
with In&it. 
Controls 

4.85E-07 
3.68E-07 

0 
3.56E-07 
3.27E-07 
3.58E-07 

0 
l.ZBE-07 
3.19E-07 
3.19E-07 
9.16E-08 
3.19G07 
3.19E-07 
3.19E-07 

0 
3.71 E-06 

New Risk 
with Instit. 
Controls 

Inrk@gsl 



INHAL. RISKS AT CLEANUP GOALS 
KEY WEST SWhlU-1 
ALTERN. 3 (SOIL TO FDEP RGO) 

ISURF. SOIL: TRES. ADULT i 
Route Specific Cancer Risks 

Chemical of Concern Ingestion -Dermal inhalation 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 1.73E-10 
Beryllium FDEP Ind. Clean-up 9.61 E-l 1 
Cadmium FDEP Ind. Clean-up 7.21 E-l 1 
4,4’-DDD FDEP Ind. Clean-up 
4,4-DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up 3.89E-12 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 3.55E-I 2 
Benzo(a)pyrene FDEP Ind. Clean-up 3.55E-11 
Benzo(b)fluoranthene FDEP Ind. Clean-up 3.55E-12 
Benzo(k)fluoranthene FDEP Ind. Clean-up 3.55E-13 
Chrysene FDEP Ind. Clean-up 3.50E-14 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 3.55E-11 
Indeno(i.2.3-cd)pyren FDEP Ind. Clean-up 3.5.5E-12 
Trans-dichloro-butene l.O6E-10 

Totals: O.OOE+OO O.OOE+OO 5.33G10 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Fyrene 

Route Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation WI) Cone (mglkg) Goal (mglkg) Goal 

FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 

7.38E-07 

2.95E-06 
4.92E-07 

O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
O.OOE+OJl 
7.38E-07 

O.OOE+OO 
O.OOEtOO 
2.95E-06 
4.92E-07 

O.OOE+OO 
O.OOEtOO 
O.OOE+OO 
OBOE+00 
O.OOE+OO 
O.OOEtOO 

Total: 4.18E-06 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

O.OOE+OO O.OOE+OO 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOEtOO 0 
3.95E-05 1.98E-05 

O.OOE+OO 0 
O.OOE+OO 0 
3.47E-05 1.74E-05 
3.81 E-05 1.9E-05 

0.ooE+00 0 
OBOE+00 O.OOE+OO 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOEtOO 0 
O.OOE+OO 0 

Total: l.l2E-04 5.62E-05 Totals: O.OOE+OO O.WE+OO 4.18E-06 

Total Risk 

1.73E-10 
9.61 E-l 1 
7.21 E-l 1 

O.OOE+OO 
O.ooE+oo 
3.89E-12 

OBOE+00 
3.55E-12 
3.55E-11 
3.55E-12 
3.55E-13 
3.5OE-14 
3.55E-11 
3.55E-12 
l.O6E-10 

Total: 5.33E-10 

Represent. Cleanup Risk at 
Cone bwkg) Goal (mglkg) Goal 

3.3 
0.19 
11.2 

I.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.635 
1.59 

0.002 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

1.94E-10 
5.06E-10 
3.86E-09 

O.OOE+OO 
O.OOE+OO 
9.93E-12 

O.OOE+OO 
1.53GI2 
7.68E-I2 
2.34E-I2 
1.24E-11 
2.42E-12 
2.79E-11 
l.l2E-11 

O.OOE+OO 
‘Total: 4.64E-09 

New Risk 
with Instit. 
Controls 

9.7E-11 
2.53E-10 
1.93E-09 

0 
0 

4.97E-12 
0 

7.63E-13 
3.84E-12 
l.l7E-12 
6.22E-12 
1.21E-12 

1.4E-I 1 
5.58E-I2 

0 
2.32E-09 

New Risk 
with Instit. 
Controls 

Ihrk@gsl 



[INHAL. RISKS AT CLEANUP GOALS I 

I KEY WEST SWMU-1 I 
ALTERN. 3 [SOIL TO FDEP RGOI 

(SURF. SOIL: TRES. ADCLESC. [ 
Route SDecific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
4,4’-DDD FDEP Ind. Clean-up 
4$-DDE FDEP Ind. Clean-up 
4,4’-DDT FDEP lnd. Clean-up 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 
Beruo(a)pyrene FDEP Ind. Clean-up 
Beruo(b)fluonmthene FDEP Ind. Clean-up 
Benzo(k)fluoranthene FDEP Ind. Clean-up 
Chrysene FDEP Ind. Clean-up 
Dibenz(a.h)anthracen FDEP Ind. Clean-up 
lndeno(l,2,3-@pyren FDEP Ind. Clean-up 
Trans-dichforo-butene 

Totals: 

Ingestion ‘Dermal Inhalation 

2.19E-10 
1.22E-10 
9.13E-11 

4.93E-12 

4.49E-12 
4.4SE-11 
4.49E-12 
4.49E-13 
4.5OC14 
4.49E-11 
4,49E-12 
1.35E-10 

O.OOE+W O.WE+OO 6.76E-10 

Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4’DDT 
Anthracene 
Fluoranthene 
Pyrena 

Route -Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation WI) Cone (mglkg) Goal (mglkg) Goal 

FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 
FDEP Ind. Clean-up 

1.62E-06 

6.45E-06 
1.06E-06 

O.OOE+W 
O.WEtW 
O.OOEtOO 
O.WE+W 
1.62E-06 

O.WE+W 
O.OOE+OO 
6.45E-06 
1.06E-06 

O.OOE+W 
O.OOEtOO 
O.OOE+W 
O.WE+W 
0.00Et00 
O.WE+W 

Total: 9.15E-06 

7092 
14.64 

3.3 
0.19 
11.2 
407 

26500 
467 
6.2 
4.7 

0.325 
7.6 
7.9 

1000 
220 
3.7 

600 

460 
12 

300000 
46000 
41000 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOEtOO 0 
O.WE+OO 0 
6.66E-05 3.47E-05 

O.OOE+OO 0 
O.OOE+OO 0 
7.60E-05 3.04E-05 
6.36E-05 3.34E-05 

O.OOE+OO 0 
O.WE+OO 0 
O.OOE+OO 0 
O.WE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 

Total: 2.46E-04 9.65E-05 Totals: O.OOE+W O.WE+OO 9.15E-06 

Total Risk 

2.19E-10 
1.22E-10 
9.13E-11 

O.OOE+W 
O.WE+W 
4.93E-12 

O.WE+W 
4.49E-12 
4.49E-11 
4.4SE-12 
4.49E-13 
4.50&14 
4.49E-11 
4.49E-12 
1.35E-10 

Total: 6.76E-10 

Represent. Cleanup Risk at 
Cone (mg/kg) Goal (mglkg) Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.56 
1.37 
7.23 

0.636 
1.59 

0.002 

3.7 
1 

600 
17 
11 
12 

2 
0.5 

5 
46 

500 
0.5 

5 

2.46E-10 
6.42E-10 
4.69E-09 

O.WE+OO 
O.OOE+OO 
1.26E-11 

O.OOE+OO 
l.S3E-12 
9.72E-12 
2.96E-12 
1.57E-11 
3.11E-12 
3.53E-11 
I .41 E-l 1 

O.WE+OO 
Total: 5.67E-09 

New Risk 
with Instit. 
Controls 

9.62E-11 
2.57E-10 
1.96E-09 

0 
0 

5.03E-12 
0 

7.72E-13 
3.8X-12 
l.l6E-12 
6.29E-12 
1.24E-12 
1.41 E-l 1 
5.65E-12 

0 
2.35E-09 

New Risk 
with Instit. 
Controls 

$rk@gsl 



IINHAL. RlSKS AT CLEANUP GOALS I 

I KEY WEST SWhlU-1 I 
ALTERN. 3 (SOIL TO FDEP RGO) 
SURF. SOIL: f.lAINT. WORKER 

Route Snecific Cancer Risks 
Chemical of Concern Ingestion ‘Dermal Inhalation 

Criteria for Goal 
Arsenic FDEP Ind. Clean-up 2.27E-10 
Beryllium FDEP Ind. Clean-up 1.27E-10 
Cadmium FDEP Ind. Clean-up 9.49E-11 
4,4’-DDD FDEP Ind. Clean-up 
4.4-DDE FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 512E-12 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 467E-12 
Benzo(a)pyrene FDEP Ind. Clean-up 4.67E-11 
Beruo(b)Ruoranthene FDEP Ind. Cleanup 4.67E-12 
Benzo(k)fluoranthene FDEP Ind. Clean-up 4.67E-13 
Chrysene FDEP Ind. Clean-up 4.70&14 
Dibenz(a,h)anthracen FDEP Ind. Clean-up 4.67E-11 
Indeno(l,2,3-cd)pyren FDEP Ind. Clean-up 4.67E-12 
Trans-dichloro-butene 1.40E-10 

Total O.OOE+OC O.OOE+OO 7.02E-10 

Total Risk 
Represent. Cleanup Risk at 
Cone (mglkg) Goal (mg/kg) Goal 

2.27E-10 
1.27E-10 
9.49E-I 1 

O.OOE+OO 
0.00E+oo 
5.12E-12 

O.OOE+OO 
4.67E-12 
4.67G11 
4.67E-12 
4.67E-13 
4.7OE-I 4 
4.67E-11 
4.67E-12 
1.40E-IO 

Total: 7.02E-10 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
I.59 

0.002 

3.7 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

2.55E-10 
6.68E-10 
5.08E-09 

O.OOE+OO 
O.OOE+OO 
1.31 E-l 1 

O.OOE+OO 
2.01 E-l 2 
1 .Ol E-l 1 
3.08E-12 
I .64E-11 
3.25E-12 
3.67E-11 
1.47E-11 

O.OOE+OO 
Total: 6.11 E-09 

Route -Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation WI) Cone (mglkg) Goal (mglkg) Goal 

Aluminum FDEP Ind. Clean-up 
Antimony FDEP Ind. Clean-up 
Arsenic FDEP Ind. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
Copper FDEP Ind. Clean-up 
Iron FDEP Ind. Clean-up 
Manganese FDEP Ind. Clean-up 
Mercury FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 
Anthracene FDEP Ind. Clean-up 
Fluoranthene FDEP Ind. Clean-up 
Pyrene FDEP Ind. Clean-up 

7.3aE-07 

2.95E-06 
4.92E-07 

Total O.OOE+OO O.OOE+OO 4.18E-06 

O.OOE+OO 
O.OOE+Otl 
O.OOE+OO 
O.OOE+OO 
7.38E-07 

O.OOE+OO 
O.OOE+OO 
2.95E-06 
4.92E-07 

O.OOE+Oll 
O.OOE+OO 
O.OOE+OO 
O,OOE+O9 
O.OOE+OO 
O.OOE+OO 

Total: 4.18E-06 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

600 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
3.95E-05 3.95E-05 

O.OOE+OO 0 
O.OOE+OO 0 
3.47E-05 3,47E-05 
3.81 E-05 3.81 E-05 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 

Total: l.l2E-04 1.12E-04 

New Risk 
with Instit. 
Controls 

2.55E-10 
6.68E-10 
5.08E-09 

0 
0 

1.31 E-l 1 
0 

2.01 E-12 
l.OlE-11 
3.08E-12 
1.64E-11 
3.25E-I2 
3.67E-11 
1.47E-11 

0 
6.11E-09 

New Risk 
with Instit. 
Controls 

Ihrk@gsl 



INHAL. RISKS AT CLEANUP GOALS 
KEY WEST SWhQJ-1 
ALTERN. 3 (SOIL TO FDEP RGO) 

ISURF. SOIL: DCCUP. WORKER 1 
Route Specific Cancer Risks 

Chemical of Concern Ingestion Dermal Inhalation 
Criteria for Goal 

Arsenic FDEP Ind. Clean-up ’ 4.74E-09 
Beryllium FDEP Ind. Clean-up 2.64E-09 
Cadmium FDEP Ind. Clean-up 1.98E-09 
4,4’-DDD FDEP Ind. Clean-up 
4$-DDE FDEP Ind. Clean-up 
4.4’-DDT FDEP Ind. Clean-up l.O7E-10 
Aroclor-1260 FDEP Ind. Clean-up 
Benzo(a)anthracene FDEP Ind. Clean-up 9.73G11 
Benzo(a)pyrene FDEP Ind. Clean-up 9.73E-10 
Benzo(b)Ruoranthene FDEP Ind. Clean-up 9.73E-11 
Beruo(k)fluoranthene FDEP Ind. Clean-up 9.73E-12 
Chrysene FDEP Ind. Clean-up 9.73E-13 
Dibenz(a.h)anthracen FDEP lnd. Clean-up 9.73E-10 
Indeno(l,2,3cd)pyren FDEP Ind. Clean-up 9.73E-11 
Trans-dichloro-butene 2.92E-09 

Totals: O.OOE+OO O.OOE+OO 1.46E-08 

Aluminum FDEP Ind. Clean-up 
Antimony FDEP Ind. Clean-up 
Arsenic FDEP lnd. Clean-up 
Beryllium FDEP Ind. Clean-up 
Cadmium FDEP Ind. Clean-up 
Copper FDEP Ind. Clean-up 
Iron FDEP Ind. Clean-up 
Manganese FDEP Ind. Clean-up 
Mercury FDEP Ind. Clean-up 
4,4’-DDT FDEP Ind. Clean-up 
Anthracene FDEP Ind. Clean-up 
Fluoranthene FDEP Ind. Clean-up 
Pyrene FDEP Ind. Clean-up 

Route -Specific NonCancer Risks 
Ingestion Dermal Inhalation 

1.54E-05 

6.14E-05 
1.03E-05 

Totals: O.OOE+OO O.OOE+OO 8.71 E-05 

Total Risk 

4.74E-09 
2.64E-09 
1.98E-09 

O.WE+OO 
O.WE+OO 
l.O7E-10 

O.OOE+OO 
9.73E-11 
9.73E-10 
9.73E-11 
9.73E-12 
9.73E-13 
9.73E-10 
9.73E-11 
2.92E-09 

Total: 1.46E-08 

Total Risk 
S-W 

O.OOE+OCl 
O.WE+OO 
OBOE+00 
O.OOE+W 
1.54E-05 

O.WE+W 
O.OOE+OO 
6.14E-05 
l.O3E-05 

O.OOE+W 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 8.71 E-05 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

0.002 

Represent. Cleanup Risk at 
Cone (mg/kg) Goal (mg/kg) Goal 

7092 
14.64 

3.3 
0.19 
11.2 
407 

28500 
467 
6.2 
4.7 

0.325 
7.8 
7.9 

1000 
220 
3.7 

1 
600 

5500 
480 

12 

48W0 
41000 

O.OOE+OO O.OOE+OO 
O.OOE+W O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.WE+OO 0.00E+oo 
8.25E-04 4.13E-04 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
7.23E-04 3.62E-04 
7.97E-04 3.99E-04 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 2.35E-03 1_17E-03 

3.7 

600 
17 
11 
12 

2 
0.5 

5 
48 

500 
0.5 

5 

5.31 E-09 
1.39E-08 
1 WE-07 

O.OOE+OO 
O.WE+OO 
2.73E-10 

O.OOE+OO 
4.18E-11 
2.11E-10 
6.42E-11 
3.41 E-l 0 
6.73E-11 
7.65E-10 
3.06E-10 

O.OOE+W 
Total: 1.27E-07 

0.00000 

New Risk 
with In&it. 
Controls 

2.66E-09 
6.95E-09 

5.3E-08 
0 
0 

1.37E-10 
0 

2.09E-11 
l.O5E-10 
3.21 E-l 1 

1.7E-10 
3.366-l 1 
3.82E-10 
153E-10 

0 
6.37E-08 

New Risk 
with lnstit. 
Controls 

lrk@?gsl 



DERM. RlSKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: TRES. ADULT I 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4.4’-DOD EPA Ecol. Risk 
4.$-DDE EPA Ecol. Risk 
4,4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l.2,tcd)pyren EPA Ecol. Risk 

Ingestion Dermal Inhalation 

1.16E-06 
5.86E-09 

9.85E-08 
1.72E-07 
4.69E-07 
2.03G06 
9.95E-08 
4.94E-07 
1.62E-07 
8.78G10 
1 ZjE-09 
1.36E-07 
3.40E-08 

Totals: O.OOE+OO 4.86E-06 O.OOE+OO 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 

Mer&ry 
4.4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 
Human Health Risk 
Human Health Risk 
Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 
Oak Ridge Bench. 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 

Route Specific NonCancer Risks 
Ingestion Dermal Inhalation 

l.S2E-04 
9.88E-04 
9.51 E-03 
1 JOE-08 
6.05E-03 
2.7!iE-04 
2.57E-03 
2.52E-03 
5.58E-04 
l.O2E-02 
l.l7E-07 
2.llE-05 
2.84E-05 

Totals: O.OOE+OO 3.29E-02 O.OOE+OO 

Total Risk 

1.16E-06 
5.86E-09 

O.OOE+OO 
9.85E-08 
1.72E-07 
4.69E-07 
2.03E-06 
9.95E-08 
4.94E-07 
1.62E-07 
8.78E-IO 
1 S5E-09 
1.36E-07 
3.4OE-08 

0.00E+00 
Total: 4.86E-06 

Total Risk Represent. 
(HI) Cone (mglkg) 

1.92E-04 
9.88E-04 
9.51 E-03 
1 .OOE-O6 
6.05E-03 
2.75E-04 
2.57E-03 
2.52E-03 
5.58E-04 
1.02E-02 
1.17E-07 
2.llE-05 
2.84E-05 

O.OOE+OO 
O.OOE+OO 

Total: 3.29E-02 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.1 
4.7 0.1 

0.325 0.1 
7.8 0.1 
7.9 0.1 

Represent. 
Cone (mglkg) 

Cleanup 
Goal (mg/kg) 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

Risk at 
Goal 

3.09E-08 
4.01 E-OS 

O.OOE+OO 
7.04E-09 
9.94E-09 
9.98E-09 
3.16E-08 
2.14E-09 
1.26E-08 
2.14E-09 
6.4lE-11 
2.14E-11 
1.26E-08 
2.14E-09 

O.OOE+OO 
Total: 1.25E-07 

Cleanup 
Goal (mglkg) 

Risk at 
Goal 

0.00000 

1.62E-05 8.12E-06 
2.02E-04 1 .Ol E-04 
2.54E-04 1.27E-04 
6.84E-07 3.42E-07 
1.43E-03 7.16E-04 
3.38E-05 1.6SE-05 
2.03E-04 1 .Ol E-04 
2.02E-04 l.OlE-04 
S.OOE-08 4.50E-06 
2.17E-04 1.09E-04 
3.60E-08 1.80E-08 
2.71 E-07 1.35E-07 
3.59E-07 1.80E-07 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 2.57E-03 1.28E-03 

New Risk 
with Instit. 
Controls 

l.%E-08 
2E-09 

0 
3.52E-09 
4.97E-09 
4.99E-09 
1.58E-08 
1.07E-09 
6.31 E-09 
1.07E-09 
3.2E-11 

l.O7E-11 
6.31 E-OS 
l.O7E-09 

0 
6.26E-08 

New Risk 
with Instit. 
Controls 

Der4asl 



ISURF. SOIL: TRES. ADOLESC. 

DERM. RlSKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

1 . 
Route -Specific Cancer Risks 

Ingestion Dermal Inhalation 

1.06E-06 
5.33E-09 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,4-DDD EPA Ecol. Risk 
4.4’-DDE EPA Ecol. Risk 
4,4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2,3cd)pyren EPA Ecol. Risk 

8.97E-08 
1.57E-07 
4.26E-07 
1.85E-06 
9.08E-08 
4.5OE-07 
1.48E-07 
7.99E-IO 
1.41 E-09 
1.24E-07 
3.10E-08 

Totals: O.OOE+OO 4.43E-06 O.OOE+OO 

Aluminum Oak Ridge Bench. 3.01 E-04 
Antimony Human Health Risk 1 SSE-03 
Arsenic Human Health Risk 1.49E-02 
Beryllium Human Health Risk 1.58E-06 
Cadmium Human Health Risk 9.51 E-03 
Copper Oak Ridge Bench. 4.32E-04 
Iron Human Health Risk 4.03E-03 
Manganese Human Health Risk 3.97E-03 
Mercury Oak Ridge Bench. 8.77E-04 
4,4’-DDT EPA Ecol. Risk 1.60E-02 
Anthracene EPA Ecol. Risk 1.84E-07 
Fluoranthene EPA Ecol. Risk 3.31 E-05 
Pyrene EPA Ecol. Risk 4.47E-05 

Route Specific NonCancer Risks 
Ingestion Dermal Inhalation 

Totals: O.OOE+OO 516E-02 O.OOE+OXl 

Total Risk 

1.06E-06 
5.33E-09 

O.OOE+OO 
8.97E-08 
1.57E-07 
4.26E-07 
1.85E-06 
9.06E-08 
4.5OE-07 
1.48E-07 
7.99E-IO 
1.41 E-OS 
1.24E-07 
3.lOE-08 

O.OOE+OO 
Total: 4.43E-06 

Total Risk 
(HI) 

3.01 E-04 
1 S5E-03 
1.49E-02 
1.58E-06 
9.51 E-03 
4.32G04 
4.03E-03 
3.97E-03 
8.77E-04 
1.60E-02 
1.84E-07 
3.31 E-05 
4.47E-05 

O.OOE+OO 
O.OOE+OO 

Total: 5.16E-02 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.85 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

Represent. Cleanup Risk at 
Cone (mg/kg) Goal (mglkg) Goal 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.1 
4.7 0.1 

0.325 0.1 
7.8 0.1 
7.9 0.1 

2.5X-05 1 .OZE-05 
3.17E-04 1.27E-04 
3.97E-04 l.SSE-04 
1 .OBE-06 4.32E-07 
2.25E-03 S.OOE-04 
5.31E-05 2.12E-05 
3.18E-04 1.27E-04 
3.18E-04 1.27E-04 
1.41 E-05 5.66E-06 
3.40E-04 1.36E-04 
5.66E-08 228E-08 
4.24E-07 1.70E-07 
5.66E-07 2.26E-07 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 4.04E-03 1.61 E-03 

2.83E-08 
3.85E-09 

O.OOE+OO 
6.41 E-09 
9.08E-09 
9.06E-09 
2.88E-08 
1.95E-09 
1.15E-08 
1.95E-09 
5.83E-1 I 
1.95E-11 
1.15E-08 
1 .SSE-09 

O.WE+OO 
Total: 1.14E-07 

New Risk 
with Instit. 
Controls 

1.13E-08 
1.46E-09 

0 
2.56E-09 
3.63E-09 
3.63E-09 
1.15E-08 
7.79E-10 

4.6E-09 
7.8lE-10 
2.33E-11 

7.8E-12 
4.6E-09 
7.8E-10 

0 
4.57E-08 

New Risk 
with Instit. 
Controls 

ar4@gsl 



DERM. RISKS AT CLEANUP GOALS 
KEY WEST SWfvlU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: MAINT. WORKER 1 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,4-DDD EPA Ecol. Risk 
4.4-DDE EPA Ecol. Risk 
4,4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Beruo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2,3cd)pyren EPA Ecol. Risk 

Ingestion Dermal Inhalation Total Risk 

?.67E-07 
3.86E09 

6.48E-08 
1.13E-07 
3.08E-07 
1.34E-06 
6.55E-98 
3.25E-07 
1.07E-67 
577E-10 
1.02E-09 
8.98E-08 
2.24E-08 

Aluminum 

Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 

Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

Oak Ridge Bench. 9.58E-05 
Human Health Risk 4.94E-04 
Human Health Risk 4.75E-03 
Human Health Risk 5.02E-07 
Human Health Risk 3.02E-03 
Oak Ridge Bench. 1.37E-04 
Human Heatth Risk 1.28E-03 
Human Health Risk 1.26E-03 
Oak Ridge Bench. 2.79E-04 
EPA Ecol. Risk 5.08E-03 
EPA Ecol. Risk 5.85E-08 
EPA Ecol. Risk 1.05E-05 
EPA Ecol. Risk 1.42E-05 

Represent. Cleanup Risk at 
Cone (mglkg) GOal OWw) Goal 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

O.OOE+O9 3.21 E-06 O.OOE+OO 

7.67E-07 
3.86E-09 

O.OOE+OO 
6.48E-08 
1.13E-07 
3.08E-07 
1.34E-96 
6.55E-08 
3.25E-07 
1.07E-07 
5.77’E-10 
1.02E-09 
8.98E-68 
2.24E-08 

0.ooE+oo 
Total: 3.21 E-06 

2.0.5E-08 
2.64E-09 

O.OOE+96 
4.63E-09 
6.53E-09 
655E-09 
2.08E-08 
1.41 E-99 
8.3OE-09 
1.41 E-09 
4.21 E-l 1 
1.41E-tl 
8.31 E-09 
1.41 E-09 

O.OOE+OO 
Total: 8.26E08 

Route Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation WI) Cone (mglkg) Goal (mglkg) Goal 

9.58E-65 
4.94E-04 
4.75E-03 
5.02E-07 
3.02E-03 
1.37E-04 
1.28E-03 
1.26E-03 
2.79E-04 
5.08E-03 
5.85E-08 
1.05E-05 
1.42E-05 

O.OOE+OO 
O.OOE+OO 

Total: 1.64E-92 

7092 609 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28508 2247.3 
467 37.42 
6.2 0.1 
4.7 0.1 

0.325 0.1 
7.8 0.1 
7.9 0.1 

8.10E-06 
1 .Ol E-04 
1.27E-04 
3.43E07 
7.15E-04 
1.68E-OS 
l.OlE-04 
1 .Ol E-04 
4.50E-06 
l.O8E-94 
1.80E-08 
1.35E-07 

O.OOE+O6 1.84E-02 O.OOE+OO 

. 1.80E-07 
O.OOE+OO 
O.OOE+99 

Total: 1.28E-03 

New Risk 
with Instii. 
Controls 

8.59E-09 
l.llE-99 

0 
1.94E-09 
2.74E-09 
2.75E-09 
8.75E-99 
5.92E-10 
3.49E-69 
5.93E-10 
1.77E11 
593E-12 
3.49E-09 
592E-10 

0 
3.47E-08 

New Risk 
with Instit. 
Controls 

3.40E-96 
4.24E-05 
5.32E-05 
1.44E-07 
3.00E-94 
7.07E-06 
4.24E-65 
4.24E-05 
1.89E-06 
4.54E-65 
7.56E-99 
5.65E-08 
7.55E-08 

O.OOE+OO 
O.OOE+OO 
539E-04 

Derrl@gsl 



DERM. RISKS AT CLEANUP GOALS 
KEY WEST SWMU-1 I 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: bCCUP. WORKER 1 - 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,4’-DDD EPA Ecol. Risk 
4,4’-DDE EPA Ecoi. Risk 
4,4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2$cd)pyren EPA Ecol. Risk 

Ingestion Dermal Inhalation 

6.37E-06 
3.21 E-08 

5.40E-07 
9.46E-07 
2.57E-06 
l.llE-05 
5.46E-07 
2.71 E-96 
8.89E-07 
4.81 E-09 
8.48E-09 
7.46E-07 
1.87E-07 

Totals: O.OOE+W 2.66E-05 099E+OO 

Aluminum Oak Ridge Bench. 7.98E-04 
Antimony Human Health Risk 4.12E-03 
Arsenic Human Health Risk 3.96E-02 
Beryllium Human Health Risk 4.18E-06 
Cadmium Human Health Risk 2.52E-02 
Copper Oak Ridge Bench. 1.14E-03 
Iron Human Health Risk 1.07E-02 
Manganese Human Health Risk 1.05E-02 
Mercury Oak Ridge Bench. 2.33E-03 
4,4’-DDT EPA Ecol. Risk 4.23E-02 
Anthracene EPA Ecol. Risk 4.88E-07 
Fluoranthene EPA Ecol. Risk 8.78E-05 
Pyrene EPA Ecol. Risk 1.19E-04 

Route -Specific NonCancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation 0-W Cone (mglkg) Goal (mglkg) Goal 

7.98E-04 
4.12E-03 
3.96E-02 
4.18E-06 
2.52E-02 
1.14E-03 
1.07E-02 
1.05E-02 
2.33E-03 
4.23E-02 
4.88E-07 
8.78E-95 
1.19~~04 

0.9OE+OO 
O.OOE+OO 

Total: 1.37E-01 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.1 
4.7 0.1 

0.325 0.1 
7.8 0.1 
7.9 0.1 

875E-05 3.38E-05 
8.41 E-04 4.21 E-04 
1.06E-03 5.28E-04 
2.86E-06 1.43E-06 
5.96E-03 2.98E-03 
1.4OE-04 7.00E-05 
8.44E-04 4.22E-04 
8.41 E-04 4.21 E-04 
3.76E-05 1.88E-05 
9.00E-04 4.50E-04 
1.50E-07 7.51 E-06 
l.l3E-06 5.63E-07 
1.51 E-06 753E-07 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: l.O7E-02 535E-03 Totals: O.OOE+OO 1.37E-01 O.OOE+tKl 

Total Risk 

8.37E-06 
3.21 E-08 

O.OOE+OO 
5.40E-07 
9.46E-07 
2.57E-06 
l.llE-05 
5.46E-07 
2.71 E-96 
889EO7 
4.81 E-09 
8.48E-69 
7.46E-97 
1.87E-07 

O.OOE+OO 
Total: 2.66E-05 

Represent. 
Cone (mglkg) 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

Cleanup Risk at 
Goal &g/kg) Goal 

1.7OE-07 
2.20E-08 

O.W)E+OO 
3.86E-08 
5.47E-08 
5.47E-08 
1.73E-07 
1.17E-08 
6.92E-98 
1.17E-98 
3.51E-10 
l.l7E-10 
6.92E-08 
1.18E-08 

O.OOE+W 
Total: 6.87E-07 

0.00000 

New Risk 
with Instit. 
Controls 

8.49E-08 
1 :l E-00 

0 
1.93E-98 
2.73E-08 
2.73E-08 
8.63E-08 
5.87E-09 
3.46&08 
5.86E-09 
1.76E-10 
5.86E-11 
3.46E-08 
5.88E-09 

0 
3.43E-07 

New Risk 
with Instit. 
Controls 



Route -Specific Cancer Risks 
Chemical of Concern Ingestion Derrnal inhalation 

Criteria for Goal 
Arsenic Human Health Risk 1.07E-05 
Beryllium Human Health Risk 1.65E-08 
Benzo(a)pyrene Human Health Risk 4.41 E-06 
Benzo(b)fluomnthene 1 S3E-08 
Chrysene Eff. Range-Medium 5.62E-09 
Dibenz(a,h)anthracen Human Heaith Risk 2.45E-07 
Indeno(l.2J-cd)pyren Human Health Risk 2.28E-07 

Totals: O.OOE+OO 1.56E-05 O.OOE+OO 

Arsenic 
Beryllium 
Copper 
Fluoranthene 
Hexachorophene 
Byrene 

Route Specific Non-Cancer Risks Total Risk Represent. 
Ingestion Dermal Inhalation WI) Cone (mg/kg) 

Human Health Risk 
Human Health Risk 

680E-02 
2.84E-06 
5.44E-04 
2.63E-06 
2.73E-03 
1.22E-04 

Totals: O.OOE+OO 9.14E-02 O.OOE+OO 

Total Risk 

1.07E-05 
1.65E-08 
4.41 E-06 
1 S3E-08 
562E-09 
2.45E-07 
2.28E-07 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 1.56E-05 

8.8OE-02 
2.84E.66 
5.44E-04 
2.63E-06 
2.73E-03 
1.22E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.OOE+00 

Total: 9.14E-02 

Represent. Cleanup Risk at 
Cone bwM3) Goal (mglkg) Goal 

16.29 
0.28 

11 
0.38 

14 
0.61 

5.674 

0.31 
0.46 
0.21 

2.8 
0.21 

2.072 

2.04E-07 
2.71 E-08 
8.42E-08 

O.OOE+OO 
1.12E-09 
843E-08 
8.33E-08 

O.OOE+OO 
O.OOE+OO 
0.ooE+00 
O.OOE+OO 
O.OOE+OO 
4.84E-07 

16.29 
0.28 
430 

0.52 
8.1 
18 

0.00000 
Total: 

Cleanup Risk at 
Goal (mglkg) Goal 

0.31 1.67E-03 
0.46 4.67E-06 

O.OOE+CIO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.ooE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 1.68E-03 

New Risk 
with Instit. 
Controls 

5.5E-08 
7.32E-09 
2.27E-08 

0 
3.03E-10 
2.28E-08 
2.25E-08 

0 
0 
0 
0 
0 

1.31E-07 
New Risk 
with Instit. 
Controls 

4.52E-04 
1.26E-06 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.oOE+OO 
O.OOE+OO 
0.ooE+00 
O.OOE+OO 
O.OOE+OO 
4.53E-04 

Derrl@gsl 



Route Specific Cancer Risks 
Chemical of Concern Ingestion Dermal Inhalation 

Criteria for Goal 
Arsenic Human Health Risk 7.83E-06 
Beryllium Human Health Risk 1.20E-08 
Benzo(a)pyrene Human Health Risk 3.21 E-06 
Benzo(b)tluoranthene l.llE-08 
Chrysene Eff. Range-Medium 4.09E-09 
Dibenz(a,h)anthracen Human Health Risk 1.78E-07 
Indeno(l,2,3-cd)pyren Human Health Risk 1.66E-07 

Totals: O.OOE+OO 1.14E-05 O.OOE+r?O 

Route Specific Non-Cancer Risks 
Ingestion Dermal Inhalation 

Arsenic 
Beryllium 
Copper 
Fluoranthene 
Hexachorophene 
Pyrene 

Human Health Risk 
Human Health Risk 

1 .I 1 E-01 
357E-06 
6.85E-04 
3.3lE-06 
3.44E-03 
1.53E-04 

Totals: OBOE+00 l.l5E-01 O.OOE+OO 

Total Risk 

7.83E-06 
1.20E-08 
3.2lE-06 
l.llE-08 
4.09E-09 
1.78E-07 
1.66E-07 

0.ooE+00 
O.OOE+OO 
O.OftE+O9 
O.OOE+OO 
O.OOE+OO 

Total: 1.14E-05 

16.29 
0.28 

11 
0.38 

14 
0.61 

5.674 

0.31 
0.46 
0.21 

2.8 
0.21 

2.072 

I .49E-07 
1.97E-08 
6.13E-08 

O.OOE+OO 
8.18E-10 
6.13E-08 
6.06508 
O.OOE+OO 
O.OOE+O9 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 3.53E-07 

Total Risk Represent. Cleanup Risk at 

(HI) Cone (mglkg) Goal (mg/kg) Goal 

l.llE-01 
3.57E-06 
6.85E-04 
3.31 E-06 
3.44E-03 
1.53E-04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 1 .I 5E-01 

16.29 
0.28 
430 

0.52 
8.1 
18 

0.31 
0.46 

0.00000 

2.1lE-03 5.70E-04 
5.87E-06 1.58E-06 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+DO 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOE+OU 
O.OOE+OO 0.00Et00 
O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOEtOO 
O.OOE+OO O.OOEtOO 

Total: 2.12E-03 5.72E-04 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

New Risk 
with Instit. 
Controls 

4.02E-08 
5.32E-09 
1.65E-08 

0 
Z.ZlE-10 
1.65E-08 
1.64E-08 

0 
0 
0 
0 
0 

9.52E-08 
New Risk 
with Instit. 
Controls 

\er4@gsl 



IINGEST. mm3 AT CLEANUP GOALS I 
KN WEST SWMU-1 I 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 
SURF. SOIL: TRES. ADULT 1 

Route -Specific Cancer Risks 
Chemical of Concern Ingestion Dermal Inhalation 

Criteria for Goal 
Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,4’-DDD EPA Ecol. Risk 
4/V-DDE EPA Ecol. Risk 
4.4’-DDT EPA Ecol. Risk 
Aroclor-1260 Hutian Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)Ruoranthene EPA Ecol. Risk 
Beruo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2,3-cd)pyren EPA Ecol. Risk 

1.26E-07 
2.04E-08 

8.57E-09 
1 SOE-08 
4.07E-08 
1.77E-07 
8.65E-08 
4.3OE-07 
1.41 E-07 
7.63E-10 
1.35E-09 
I.lBE-07 
2.96E-08 

Totals: 1.19E-06 O.OOE+OO O.OOE+OO 

Route Specific Non-Cancer Risks 
Ingestion Dermal Inhalation 

Aluminum Oak Ridge Bench. 6.66ExI4 
Antimony Human Health Risk 3.44E-03 
Arsenic Human Health Risk 1.03E-03 
Beryllium Human Health Risk 3.49E-06 
Cadmium Human Health Risk 2.10E-03 
Copper Oak Ridge Bench. 9.56E-04 
Iron Human Health Risk 8.92E-03 
Manganese Human Health Risk 8.77E-03 
Mercury Oak Ridge Bench. 1.94E-03 
4,4’-DDT EPA Ecol. Risk 8.83E-04 
Anthracene EPA Ecol. Risk 1.02E-07 
Fluoranthene EPA Ecol. Risk 1.83E-05 
Pyrene EPA Ecol. Risk 2.47E-05 

Totals: 2.88E-02 O.OOE+OO 0.OOEt00 

Total Risk 

1.26E-07 
2.04E-08 

O.OOE+OO 
8.57E-09 
1 SOE-08 
4.07E-08 
1.77E-07 
8.65E-08 
4.30E-07 
1.41 E-07 
7.63E-10 
1.35E-09 
l.l8E-07 
2.96E-08 

O.OOE+OO 
Total: l.l9E-06 

Total Risk 
0-w 

6.66E-04 
3.44E-03 
1.03E-03 
3.49E-06 
2.10E-03 
9.56E-04 
8.92E-03 
8.77E-03 
1.94G03 
8.83E-04 
1.02E-07 
1.83E-05 
2.47E-05 

O.OOE+OO 
O.OOE+OO 

Total: 2.88E-02 

Represent. 
Cone (mglkg) 

Cleanup 
Goal (mglkg) 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

Represent. 
Cone (mg/kg) Goal (mglkg) 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

0.00000 

Risk at 
Goal 

3.36E-09 
1.40E-08 

O.OOE+OO 
6.12E-10 
8.67E-10 
8.66E-10 
2.75E-09 
1.86E-09 
1 .lOE-08 
1.86E-09 
5.57E-11 
1.87E-11 
l.O9E-08 
1.86E-09 

O.OOE+OO 
Total: 5.00E-08 

Risk at 
Goal 

5.63E-05 
7.03E-04 
2.75E-05 
2.39E-06 
4.97E-04 
1.17E-04 
7.03E-04 
7.03E-04 
3.13E-05 
1.88E-05 
3.14E-08 
2.35E-07 
3.13E-07 

O.OOE+OO 
O.OOE+OO 

Total: 2.86E-03 

New Risk 
with Instit. 
Controls 

8.4E-10 
3.49E-09 

0 
1.53E-10 
2.17E-10 
2.16E-10 
6.88E-10 
4.65E-10 
2.75E-09 
4.65E-10 
1.39E-11 
4.67E-12 
2.74E-09 
4.65E-10 

0 
1.25E-08 

New Risk 
with Instii. 
Controls 

1.41E-05 
1.76E-04 
6.87E-06 
5.97E-07 
1.24E-04 
2.94E-05 
1.76E-04 
1.76E-04 
7.82E-06 
4.70E-06 
7.85E-09 
587E-08 
7.82E-08 

O.OOE+OO 
O.OOE+OO 
7.15E-04 

Inr4&sl 



INGEST. RlSKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: TRBS. ADOLESC. ] - 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,4’DDD EPA Ecol. Risk 
4$-DDE EPA Ecol. Risk 
4,4’-DOT EPA Ecol. Risk 
Aroclor-1280 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)Ruoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a.h)anthracen Human Health Risk 
Indeno(l.2J-cd)pyren EPA Ecol. Risk 

Ingestion Dermal Inhalation 

1.80E-07 
2.58E-08 

1 .O%E-O% 
1.90E-08 
5.18E-08 
2.24E-07 
l.lOE-07 
5.45E-07 
1.79E-07 
9.88E-10 
1.70E-09 
1 .SOE-07 
3.75E-08 

Totals: 1.52E-08 O.OOE+OO O.OOE+OO 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4.4’-DDT 

Fluoranthene 
Pyrene 

Oak Ridge Bench. 1.46E-03 
Human Health Risk 7.52E-03 
Human Health Risk 2.28E-03 
Human Health Risk 7.84E-08 
Human Health Risk 4.80E-03 
Oak Ridge Bench. 2.09E-03 
Human Health Risk 1.95E-02 
Human Health Risk 1.92E-02 
Oak Ridge Bench. 4.25E-03 
EPA Ecol. Risk 1.93E-03 
EPA Ecol. Risk 2.23E-07 
EPA Ecol. Risk 4.01 E-05 
EPA Ecol. Risk 5.41 E-05 

Total Risk 
Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

1.80E-07 
2.58E-08 
O.OOE+OO 
1 .O%E-0% 
1.90E-0% 
518E-0% 
2.24E-07 
1 .lOE-O7 
5.45E-07 
1.79E-07 
9.88E-10 
1.70E-09 
1 SOE-07 
3.75E-08 

O.OOE+OO 
Total: 1.52E-08 

3.3 0.088 
0.19 0.13 
11.2 2.85 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.85 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.638 0.059 
1.59 0.1 

4.27E-09 
1.77E-08 

O.OOE+OO 
7.71B10 
1 .lOE-09 
1 .lOE-O9 
3.4%E-09 
2.37E-09 
1.39E-08 
2.38E-09 
7.05E-11 
2.35E-11 
1.39E0% 
2.38E-09 

O.OOE+OO 
Total: 8.34E-08 

Route -Specific NonCancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal inhalation (HI) Cone (mglkg) Goal (mglkg) Goal 

1.48E-03 
7.52E-03 
2.28E-03 
7.84E-08 
4.80E-03 
2.09E-03 
1.95E-02 
1.92E-02 
4.25E-03 
1.93E-03 
2.23E-07 
4.01 E-05 
5.41 E-05 

0.00E+00 
O.OOE+OO 

Total: 8.29E-02 

7092 800 
14.84 2.99 

3.3 0.08% 
0.19 0.13 
11.2 2.85 
407 50 

28500 2247.3 
487 37.42 
8.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

1.24E-04 4.94E-05 
1.54E-03 8.14E-04 
8.03E-05 2.41 E-05 
5.23E-08 2.09E-08 
l.O9E-03 4.35E-04 
2.57E-04 1.03E-04 
1.54E-03 8.15E-04 
1.54E-03 8.15E-04 
8.%5E-OS 2.74E-05 
4.11E-05 1.84E-05 
8.%8E-0% 2.74E-0% 
5.14E-07 2.08E-07 
8%5E-07 2.74E-07 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 8.28E-03 Z.SOE-03 Totals: 8.29E-02 O.OOE+OO O.OOE+OO 

New Risk 
with Instit. 
Controls 

1.71 E-09 
7.08E-09 

0 
3.09E-10 
4.39E-10 
4.39E-10 
1.39E-09 
9.48E-10 
5.57E-09 
9.45E-10 
z.azB-1 I 
9.4lE-12 
5.57E-09 
9.43E-10 

0 
2.54B-08 

New Risk 
with Instit. 
Controls 

irrl@gsl 



Route -Specific Cancer Risks 
Chemical of Concern Ingestion Dermal Inhalation 

Criteria for Goal 
Arsenic Human Heaith Risk 9.80E-08 
Beryllium Human Health Risk 1.58E-08 
Cadmium Human Health Risk 
4,4’-DDD EPA Ecol. Risk 6.65E-09 
4.4’~DDE EPA Ecol. Risk 1.16E-08 
4,4’-DOT EPA Ecol. Risk 3.16E-08 
Aroclor-1260 Human Health Risk 1.37E-07 
Benzo(a)anthracene EPA Ecol. Risk 6.72E-68 
Benzo(a)pyrene Human Health Risk 3.34E-97 
Benzo(b)fluoranthene EPA Ecol. Risk l.lOE-07 
Benzo(k)Ruoranthene EPA Ecol. Risk 592E-10 
Chrysene EPA Ecol. Risk 1.04E-09 
Dibenz(a,h)anthracen Human Health Risk 9.19E-08 
Indeno(l,2$cd)pyren EPA Ecol. Risk 2.3OE-08 

9.28E-07 O.OOE+OO O.OOE+O6 

Aluminum 

Arsenic * 
Beryllium 

Copper 
Iron 
Manganese 
Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

Route -Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Derrnal Inhalation (HII Cone (mg/kg) Goal (mg/kg) Goal 

Oak Ridge Bench. 3.93E-04 
Human Health Risk 2.03E-03 
Human Health Risk 6.1 OE-04 
Human Heatth Risk 2.06E-06 
Human Health Risk 1.24E-03 
Oak Ridge Bench. 5.64E-64 
Human Health Risk 5.26E-03 
Human Health Risk 5.18E-03 
Oak Ridge Bench. 1.15E-63 
EPA Ecol. Risk 5.21E-94 
EPA Ecol. Risk 6.OOE-08 
EPA Ecol. Risk 1.08E”05 
EPA Ecol. Risk 1.46E-05 

_ --- -- - --- ^- - --- -- 
1 .IUk-UiL U.UUtWU U.lJlJt+UU 

Total Risk 

9.80E-08 
1.58E-08 

O.OOE+OO 
6.65E-09 
1.16E-08 
3.16E-08 
1.37E-07 
6.72E-08 
3.34E-07 
l.lOE-07 
592E-10 
1.04E-09 
S.lSE-08 
2.30E-08 

O.OOE+OO 
Total: 9.28E-07 

3.93E-04 
2.03E-03 
6.1 OE-04 
2.06E-06 
1.24E-03 
5.64E-04 
5.26E-03 
5.18E-03 
l.l5E-03 
5.21 E-04 
6.OOE-08 
1.08E-05 
1.46E-05 

O.OOE+OO 
O.OOE+OO 

ioiai: 
. --- ^_ 
1 .fLk-UL 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 
4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

2.61E-09 
1 .OBE-08 

O.OOE+OO 
4.75E-10 
6.71 E-l 0 
6.72E-10 
2.13E-09 
1.45E-99 
8.53E-09 
1.45E-09 
4.32E-11 
1.44E-11 
8.53E-09 
1.45E-09 

O.OOE+OO 
Total: 3.88E-08 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

3.32E-05 1.33E-05 
4.15E-64 1.66E-04 
1.63E-05 6.51 E-06 
1.41E-06 5.64E-07 
2.93E-04 1.17E-04 
6.93E-05 2.77E-05 
4.15E-04 1.66E-04 
4.15E-04 1.66E-04 
1.85E-05 ?.42E-06 
l.llE-05 4.43E-06 
1.85E-08 7.38G09 
1.38E-07 554E-08 
1.85E-07 7.39E-08 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Totai: l.twAl3 6.75E-04 

New Risk 
with instii. 
Controls 

l.O5E-09 
4.32E-09 

0 
1.9E-10 

2.68E-10 
2.69E-10 
8.52E-10 
5.78E-10 
3.41E-09 

S.BE-10 
1.73E-11 
575E-12 
3.41E-09 
5.79E-10 

0 
1.55E-08 

New Risk 
with Instit. 
Controls 

Inr4Qgsl 



INGEST. RISKS AT CLEANUP GOALS 
KEY WEST SWfdU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: OCCUP. WORKER 1 
Route Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4,$-DDD EPA Ecol. Risk 
4,4-DDE EPA Ecol. Risk 
4.4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Health Risk 
Beruo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benro(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l.2.~cd)pyren EPA Ecol. Risk 

Ingestion ‘Dermal Inhalation 

8.65E-07 
1.4OE-07 

5.87E-08 
1.03E-07 
2.79E-07 
1.21E-06 
5.93E-07 
2.95E-06 
9.67E-07 
5.23E-09 
9.22E-09 
8.11 E-07 
2.03E-07 

Totals: 8.19E-06 O.OOE+OO O.OOE+OO 

Route -Specific Non-Cancer Risks 
Ingestion Oermal Inhalation 

Arsenic - 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4-DDT 
Anthracene 
Fluoranthene 
Pyrene 

Oak Ridge Bench. 3.47E-03 
Human Health Risk 1.79E-02 
Human Health Risk 5.38E-03 
Human Health Risk 1.82E-05 
Human Health Risk l.lOE-02 
Oak Ridge Bench. 4.98E-03 
Human Health Risk 4.65E-02 
Human Health Risk 4.57E-02 
Oak Ridge Bench. l.OlE-02 
EPA Ecol. Risk 4.6OE-03 
EPA Ecol. Risk 5.30E-07 
EPA Ecol. Risk 9.54E-05 
EPA Ecol. Risk 1.29E-04 

Totals: 1 SOE-01 O.OOE+CKl O.OOE+OO 

Total Risk 

8.65E-07 
1.4OE-07 

O.oOE+OO 
5.87E-08 
1.03E-07 
2.79E-07 
1.21E.06 
5.93E-07 
2.S5E-06 
9.67E-07 
5.23E-09 
9.22E-09 
8.11E-07 
2.03E-07 

O.OOE+OO 
Total: 8.1 SE-06 

3.3 0.088 
0.19 0.13 
11.2 2.65 

1.4 0.1 
1.73 0.1 

4.7 0.1 
0.9 0.014 

4.65 0.1 
2.31 0.059 
7.58 0.1 
1.37 0.1 
7.23 0.1 

0.636 0.059 
1.59 0.1 

2.31 E-08 
9.58E-08 

O.OOE+OO 
4.19E-09 
5.95E-09 
5.94E-09 
1.88E-08 
1.28E-08 
7.53E-08 
1.28E-08 
3.82E-10 
1.28E-10 
7.52E-08 
1.28E-08 

O.OOE+OO 
Total: 3.43E-07 

Total Risk Represent. Cleanup Risk at 
WI) Cone (mglkg) Goal (mg/kg) Goal 

3.47E-03 
1.79E-02 
5.38E-03 
1.82E-05 
1 .lOE-02 
4.98E-03 
4.65E-02 
4.57E-02 
1 .Ol E-02 
4.60E-03 
5.30E-07 
9.54E-05 
I .29E-O4 

O.OOE+OO 
O.OOE+OO 

Total: 1.50E-01 

7092 600 
14.64 2.99 

3.3 0.088 
0.19 0.13 
11.2 2.65 
407 50 

28500 2247.3 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

0.00000 

2.94E-04 1.47E-04 
3.66E-03 1.83E-03 
1.43E-04 7.17E-05 
1.25E-05 6.23E-06 
2.60E-03 1.30E-03 
6.12E-04 3.06E-04 
3.67E-03 1.83E-03 
3.66E-03 1.83E-03 
1.83E-04 8.15E-05 
9.79E-05 4.89E-05 
1.63E-07 8.15E-08 
1.22E-06 6.12E-07 
1.63E-06 8.16E-07 

O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO 

Total: 1.49E-02 7.46E-03 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mg/kg) Goal 

New Risk 
with In&it. 
Controls 

1.15E-08 
4.79E-08 

0 
2.1E-09 

2.98E-09 
2.97E-09 
9.41 E-OS 
6.38E-09 
3.77E-08 
6.38E-09 
1.91E-10 
6.38E-11 
3.76E-08 
6.38E-09 

0 
1.72E-07 

New Risk 
with Instit. 
Controls 



/INGEST. RlsKs AT cLEANuP GOALS I 

I KEY WEST SWMU-1 I 
ALTERN. 4 (SOIL. SED. TO LOW RGOI 
SEDIMENT: I 

r 
ADULT TRES. 

Route Soacific Cancer Risks 
Chemical of Concern 

Criteria for Goal 
Arsenic Human Health Risk 
Beryllium Human Health Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)Ruoranthene 
Chrysene Eff. Range-Medium 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2,3cd)pyrne Human Health Risk 

Ingestion ‘Dermal Inhalation Total Risk 

1.17E-06 
5.76E-08 
3.84E-06 
1.33E-08 
4.89E-09 
2.13E-07 
1.98E-07 

1.17E-06 
5.76E-08 
3.84E-06 
1.33E-08 
4.89E-09 
2.13E-07 
1.98E-07 

O.OOE+OO 
O.CQE+OO 
0.ooE+oo 
O.OOE+OO 
O.OOE+OO 

Total: 5.50E-06 Totals: 5.5OE-06 O.OOE+OO O.OOE+OO 

Route -Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation j WI) Cone (mgkg) GOal OWW Goal 

Arsenic 
Beryllium 
Ww 
Fluoranthene 
Hexachorophene 
Pyrene 

Human Health Risk 
Human Heatth Risk 

9.56E-03 
9.86E-06 
1.89E-03 
2.29E-06 
4.76E-03 
1.06E-04 

Totals: 1.63E-02 O.OOE+OO O.OOE+OO 

9.56E-03 
9.86E-06 
1.89E-03 
2.29E-06 
4.78E-03 
1.08E-04 

0.ooE+00 
O.OOE+OO 
O.OOE+OO 
o.ooE+oo 
O.OOE+DO 
O.OOE+OO 

Total: 1.63E-02 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mgikg) Goal 

16.29 
0.28 

11 
0.38 

14 
0.61 

5.674 

0.31600 
0.46060 
0.21009 

2.80000 
0.21000 
2.07200 

2.23E-08 
9.46E-08 
7.33E-08 

O.CJOE+OO 
9.78E-10 
7.33E-08 
7.23E-88 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.tKrE+OO 
3.37E-07 

16.29 
0.28 
430 

0.52 
8.1 
18 

0.00000 
Total: 

0.31000 
0.46000 

1.82E-04 2.37E-05 
1.62E-05 2.11E-06 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+O8 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.&OE+OO 0 
O.COE+OO 0 
0.ooE+oo 0 

Total: 1.98E-04 2.58E-05 

New Risk 
with In&i. 
Controls 

2.89E-09 
1.23E-08 
9.53E-09 

0 
1.27E-10 
9.53E-09 

9.4E-09 
0 
0 
0 
0 
0 

4.38E-98 
New Risk 
with Instit. 
Controls 

Inr4@gsl 



INGEST. RISKS AT CLEANUP GOALS 
KEY WEST SWhlU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

[SEDIMENT: ADOLES. TRESPAS.] 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene 
Chrysene Eff. Range-Medium 
Dibenz(a,h)anthracen Human Health Risk 
Indeno(l,2,3cd)pyme Human Health Risk 

Ingestion Dermal Inhalation Total Risk 

l.l8E-06 
5.83E-88 
3.89E-06 
1.34E-08 
4.95E-09 
2.16E-07 
2.01 E-07 

l.l8E-66 
5.83E-08 
3.89E-06 
1 SE-08 
4.95E-09 
2.16E-07 
2.01 E-07 

O.OOE+OO 
O.OOE+OO 
O.OgE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 5.56E-06 Totals: 556E-06 O.OOE+OO O.OOE+OO 

Route Specific Non-Cancer Risks Total Risk Represent. Cleanup Risk at 
Ingestion Dermal Inhalation ~W Cone (mglkg) Goal (mglkg) Goal 

Arsenic 
Beryllium 
Copper 
Fluoranthene 
Hexachorophene 
Pyrene 

Human Health Risk 
Human Health Risk 

1.67E-02 
1.73E-05 
3.31 E-03 
4.01 E-06 
8.32E-03 
1.85E-04 

Totals: 2.85E-02 O.OOE+OO O.OOE+OO 

1.67E-02 
1.73E-05 
3.31 E-03 
4.01 E-06 
8.32E-03 
1.85C04 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 2.85G02 

Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

16.29 
0.28 

11 
0.38 

14 
0.61 

5.674 

0.31000 
0.46000 
0.21068 

2.80000 
0.21600 
2.07200 

2.25E-08 
9.58E-68 
7.43E-08 

O.WE+OO 
9.90E-10 
7.44E-68 
7.34E-08 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
0.ooE+oo 
O.OOE+OO 

Total: 3.41E-07 

16.29 
0.28 
430 

0.52 
8.1 
18 

6.06E-09 
2.59E-08 
2.01 E-08 

0 
2.67E-10 
2.01 E-08 
1.98E-08 

0 
0 
0 
0 
0 

9.21 E-08 
New Risk 
with Instii. 
Controls 

0.31000 
0.46000 

0.00000 

3.18E-04 8.58E-05 
2.84E-05 7.67E-06 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OtIE+OO 0 

Total: 3.46E-04 9.35E-05 

New Risk 
with Instit. 
Controls 

?r4@gsl 



Route -Specific Cancer Risks 
Chemical of Concern Ingestion Dermal Inhalation 

Criteria for Goal 
Arsenic Human Health Risk 1.73E-10 
Beryllium Human Health Risk 9.61 E-l 1 
Cadmium Human Health Risk 7.21E-11 
4.4’.DDD EPA Ecol. Risk 
4.4’-DDE EPA Ecol. Risk 
4,4’-DDT EPA Ecol. Risk 3.89E-12 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 3.55E-12 
Benzo(a)pyrene Human Health Risk 3.55E-11 
Benzo(b)fluoranthene EPA Ecol. Risk 3.55E-12 
Benzo(k)fluoranthene EPA Ecol. Risk 3.55E-13 
Chrysene EPA Ecol. Risk 350E-14 
Dibenz(a,h)anthracen Human Health Risk 3.55E-11 
Indeno(l,2$cd)pyren EPA Ecol. Risk 3.55E-12 
Trans-dichloro-butene l.O6E-IO 

Totals: O.OOE+OO O.OOE+OO 533E-10 

Aluminum 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Copper 
Iron 
Manganese 
Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 

Total Risk Cob (mglkg) 

1.73E-10 
9.61 E-l 1 
7.21 E-l 1 

O.OQE+OO 
O.OOE+OO 
3.89E-12 

O.OOE+OO 
3.55E-12 
3.55E-11 
3.55E-12 
3.55E-13 
3.5QE-14 
3.55E-11 
3.55E-12 
1 SE-10 

Total: 5.33E-10 

Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 
Human Health Risk 
Human Health Risk 
Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 
Oak Ridge Bench. 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 

Route Specific Non-Cancer Risks Total Risk Represent. Cleanup 
Ingestion Dermal Inhalation 0-W Cone (mg/kg) Goal (mglkg) 

7.38E-07 

2.95E-06 
4.92E-07 

O.OOE+OO O.WJE+OO 4.18E-96 

O.OOE+OO 
O.OOE+OO 
0.OOE+00 
0.OOE+00 
7.38E-07 

O.OOE+OO 
O.OOE+OO 
2.95E-08 
4.92E-07 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.tIQE+OO 
O.OOE+OO 

Total: 4.18E-06 

7092 609.0 
14.64 2.99 

3.3 0.088 
0.19 0.130 
11.2 2.650 
407 50.00 

28500 2247.30 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

0.00000 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

0.002 

Cleanup Risk at 
Goal (mglkg) Goal 

0.088 
0.130 

2.65 
0.10 
0.10 
0.10 

0.01400 
0.10 

0.059 
0.10 
0.10 
0.10 

0.059 
0.10 

4.61 E-12 
6.58E-11 
1.7lE-11 

O.OOE+OO 
O.OOE+OO 
828E-14 

O.OOE+OO 
7.63E14 
9.07E-13 
4.68E-14 
2.59E-14 
484E-16 
3.29E-12 
2.23E-13 

0.OOE+00 
Total: 9.21 E-l 1 

Risk at 
Goal 

O.OQE+OO O.OOE+OO 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
1.75E-07 8.73E-08 

O.OOE+OO 0 
O.OOE+OO 0 
2.36E-07 l.l8E-07 
7.94E-09 3.97E-09 

O.OOE+OO 0 
OGJE+OO O.OOE+OO 
O.ooE+oo 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 

Total: 4.19E07 2.09E07 

New Risk 
with Instit. 
Controls 

2.31 E-12 
3.29E-11 
8.53E-12 

0 
0 

4.14E-14 
0 

3.82E-14 
4.53E-13 
2.34E-14 

1.3E-14 
2.42E-16 
1.65E12 
l.l2E-13 

0 
4.6E-11 

New Risk 
with Instit. 
Controls 

lhr4@gsl 



INHAL. RiSKS AT CLEANUP GOALS 
KEY WEST SWMU-1 1 
ALTERN. 4 ISOIL. SED. TO LOW RGO) 

/SURF. SOIL: TRES~ADOLESC. 1 ’ 
Route Specific Cancer Risks 

Chemical of Concern ingestion -Dermal Inhalation 
Criteria for Goal 

Arsenic Human Health Risk 2.19E-10 
Beryllium Human Health Risk 1.22E-10 
Cadmium Human Health Risk 9.13E-11 
4.4’-DDD EPA Ecol. Risk 
4,4-DDE EPA Ecol. Risk 
4/l’-DDT EPA Ecol. Risk 4.93E-12 
Aroclor-1260 Human Health Risk 
Benzo(a)anthracene EPA Ecol. Risk 4.49E-12 
Benzo(a)pyrene Human Heaith Risk 4.49E-11 
Benzo(b)Ruoranthene EPA Ecol. Risk 4.49E-12 
Benza(k)Ouoranthene EPA Ecol. Risk 4.49E-13 
Chrysene EPA Ecol. Risk 4.!iOE-14 
Dibenz(a,h)anthracen Human Health Risk 4.49E-11 
Indeno(l,2,3cd)pyren EPA Ecol. Risk 4.49E-12 
Trans-dichloro-butene 1.35E-10 

Totals: 6.OOE+OO O.OOE+OO 676C10 

Aiuminum Oak Ridge Bench. 
Antimony Human Health Risk 
Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
Copper Oak Ridge Bench. 
Iron Human Health Risk 
Manganese Human Health Risk 
Mercury Oak Ridge Bench. 
4/l’-DDT EPA Ecol. Risk 
Anthracene EPA Ecol. Risk 
Fluoranthene EPA Ecol. Risk 
Pyrene EPA Ecol. Risk 

Route -Specific Non-Cancer Risks 
Ingestion Dermal Inhalation 

1.62E-06 

6.45E-06 
1.08E-06 

Totals: O.OOE+OO O.OOE+OO 9.15E-06 

Total Risk 

219E-10 
1.22E-10 
9.13E-11 

O.OOE+OO 
O.OOE+OO 
4.93E-12 
O.OOE+OO 
4.49E-12 
4.49E-11 
4.49E-I 2 
4.49&13 
45OE-14 
4.4951 I 
4.49E-12 
1.35E-10 

Total: 6.76E-10 

Total Risk 
U-W 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
1.62E-06 

O.OOE+OO 
O.OOE+OO 
6.45E-06 
l.O8E-06 

O.OOE+OO 
O.OOE+O6 
O.OOE+OO 
O.OOE+OO 
O.OOE+W 
O.OOE+OO 

Total: 9.15E-06 

Represent. Cleanup 
Cone (mglkg) Goal (mglkg) 

Risk at 
Goal 

3.3 
0.19 
11.2 
1.4 

1.73 
4.7 
0.9 

4.65 
2.31 
7.50 
1.37 
7.23 

0.636 
1.59 

0.002 

0.088 
0.130 

2.65 
0.10 
0.10 
0.10 

0.01400 
0.10 

0.059 
0.10 
0.10 
0.10 

0.059 
0.10 

584E-12 
6.35E-11 
2.16E-11 

0.ooE+00 
O.OOE+OO 
1.05E-13 

O.OOE+OO 
9.66E-14 
l.l5E-12 
5.92E-14 
3.28E-14 
6.22E-16 
4.17E-12 
2.82E-13 

O.OOE+OO 
Total: l.l7E-10 

Represent. 
Cone (mglkg) 

Cleanup 
Goal (mglkg) 

Risk at 
Goal 

7092 600.0 
14.64 2.99 

3.3 0.088 
0.19 0.130 
11.2 2.650 
407 50.00 

28500 2247.30 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
3.83E-07 1.53E-07 

O.OOE+OO 0 
0.00E+00 0 
5.17E-07 2.07E-07 
1.74E-08 8.97E-09 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 

Total: 9.18E-07 367E-07 

New Risk 
with Instit. 
Controls 

2.34E-12 
3.34E-I 1 
8.64E-12 

0 
0 

4.2E-14 
0 

3.86E-14 
4.59E-13 
2.37E-14 
1.31 E-l 4 
2.49E-16 
1.67E-12 
1.13E-13 

0 
4.67E-11 

New Risk 
with In&it. 
Controls 



i a i’ 

Route -Specific Cancer Risks 
Chemical of Concern Ingestion -Dermal Inhalation 

Criteria for Goal 
Arsenic Human Health Risk 2.27E-10 
Beryllium Human Heatth Risk 1.27E-10 
Cadmium Human Health Risk 9.49E-11 
4,4’-DDD EPA Ecol. Risk 
4,4-DDE EPA Ecol. Risk 
4/f-DDT EPA Ecol. Risk 512E-12 
Aroclor-1260 Human Health Risk 
Benso(a)anthracene EPA Ecol. Risk 4.67E-12 
Benzo(a)pyrene Human Health Risk 4.67E-11 
Benzo(b)Ruoranthene EPA Ecol. Risk 4.67E-12 
Beruo(k)Ruoranthene EPA Ecol. Risk 4.67E-13 
Chrysene EPA Ecol. Risk 4.70E-14 
Dibenz(a.h)anthracen Human Health Risk 4.67E-11 
Indeno(l.2,~cd)pyren EPA Ecol. Risk 4.67E-12 
Trans-dichloro-butene 1.40E-10 

Total O.OOE+W O.OOE+OO 7.02E-10 

Aluminum Oak Ridge Bench. 
Antimony Human Health Risk 
Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
Copper Oak Ridge Bench. 
Iron Human Health Risk 
Manganese Human Health Risk 
Mercury Oak Ridge Bench. 
4,4-DDT EPA Ecol. Risk 
Anthracene EPA Ecol. Risk 
Fluoranthene EPA Ecol. Risk 
Pyrene EPA Ecol. Risk 

Route Specific Non-Cancer Risks Total Risk 
Ingestion Dermal Inhalation WI) 

7.38E-07 

2.95E-06 
4.92E-07 

O.OOE+OO 
O.OOE+OO 
OBOE+00 
OBOE+00 
7.38E-07 

O.OOE+OO 
O.OOE+OO 
2.95E-06 
4.92E-07 

o.ooE+oo 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
OBOE+00 

Total: 4.18E-06 

Total Risk 

2.27E-10 
1.27E-10 
9.49E-11 

O.OOE+OO 
O.OOE+OO 
5.12E-12 

O.OOE+OO 
4.67E-12 
4.67E-11 
4.67E-12 
4.67E-13 
4.70E-14 
4.67E-11 
4.67E-12 
1.40E-10 

Total: 7.02E-10 

Represent. 
Cone (mg/kg) 

Cleanup 
Goal (mglkg) 

Risk at 
Goal 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

0.002 

Represent. 
Cone (mglkg) 

Cleanup 
Goal (mglkg) 

7092 600.0 
14.64 2.99 

3.3 0.088 
0.19 0.130 
11.2 2.650 
407 50.00 

28500 2247.30 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

0.088 6.05E-12 
0.130 8.69E-11 

2.65 2.25E-11 
0.10 O.OOE+OO 
0.10 O.OOE+OO 
0.10 l.O9E-13 

0.01400 O.OOE+OO 
0.10 l.OOE-13 

0.059 l.l9E-12 
0.10 6.16E-14 
0.10 3.41 E-14 
0.10 6.50E-16 

0.059 4.33E”12 
0.10 2.94E”13 

Total: 1.22E-10 

Risk at 
Goal 

6.05E-12 
8.69E-11 
2.25E-11 

0 
0 

l.O9E-13 
0 

IE-13 
l.l9E-12 
6.16E-14 
3.41E-14 

6.5E-18 
4.33E-12 
2.94E-13 

0 
1.22E-10 

New Risk 
with Instit. 
Controls 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
1.75E-07 1.75E-07 

O.OOE+OO 0 
O.OOE+OO 0 
2.36E-07 2.36E-07 
7.94E-09 7.94E-09 

O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 
O.OOE+OO 0 

Total. 1 4ne n7 A ,nc n7 . -1.oaL-VI -f. aaL-“, 

New Risk 
with Instit. 
Controls 

lhr4@gsl 



INHAL. RlSKS AT CLEANUP GOALS 
KEY WEST SWMU-1 
ALTERN. 4 (SOIL, SED. TO LOW RGO) 

ISURF. SOIL: &XXiP.WORKER 1 . 
Route -Specific Cancer Risks 

Chemical of Concern 
Criteria for Goal 

Arsenic Human Health Risk 
Beryllium Human Health Risk 
Cadmium Human Health Risk 
4.4~DDD EPA Ecol. Risk 
4$-DDE EpA Ecol. Risk 
4,4’-DDT EPA Ecol. Risk 
Aroclor-1260 Human Heakh Risk 
Benzo(a)anthracene EPA Ecol. Risk 
Benzo(a)pyrene Human Health Risk 
Benzo(b)fluoranthene EPA Ecol. Risk 
Benzo(k)fluoranthene EPA Ecol. Risk 
Chrysene EPA Ecol. Risk 
Dibenz(a,h)anthracen Human Health Risk 
lndeno($,2,%cd)pyren EPA Ecol. Risk 
Trans-dichloro-butene 

Totals: 

Ingestion Dermal Inhalation 

4.74G09 
2.64E-09 
1.98E-09 

l.O7E-10 

9.73E-11 
9.73E-10 
9.73E-11 
9.73E-12 
9.73E-13 
9.73E-10 
9.73E-II 
2.92E-09 

O.OOE+OO O.OOE+tIO 1.46E-08 

Aluminum 
Antimony 
Arsenic 
Benrllium 

Copper 
Iron 

Mercury 
4,4’-DDT 
Anthracene 
Fluoranthene 
Pyrene 

Route -Specific Non-Cancer Risks 
Ingestion Dermal Inhalation 

Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 
Human Health Risk 
Human Health Risk 1.54E-05 
Oak Ridge Bench. 
Human Health Risk 
Human Health Risk 6.14E-05 
Oak Ridge Bench. 1.03E-95 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 
EPA Ecol. Risk 

Totals: O.OOE+OO O.OOE+OO 8.71 E-05 

Total Risk 
Represent. Cleanup Risk at 
Cone (mglkg) Goal (mglkg) Goal 

4.74E-09 
2.64E-09 
1.98E-09 

O.OOE+OO 
0.OOE+OO 
l.O7E-10 

O.OOE+OO 
9.73E-11 
9.73E-10 
9.73E-11 
9.73E-12 
9.73E-13 
9.73E-10 
9.73E-11 
2.92E-09 

Total: 1.46E-68 

3.3 
0.19 
11.2 

1.4 
1.73 
4.7 
0.9 

4.65 
2.31 
7.58 
1.37 
7.23 

0.636 
1.59 

0.002 

0.088 
0.130 

2.65 
0.10 
0.10 
0.10 

0.01400 
0.10 

0.059 
0.10 
0.10 
0.10 

0.059 
0.10 

1.26E-10 
1.81 E-09 
4.68E-10 

O.OOE+OO 
O.OOE+OO 
2.28E-12 

O.OOE+OO 
2.09E-12 
2.49E-11 
1.28E-12 
7.lOE-13 
1.35E-14 
9.03E-11 
6.12E-12 

O.OOE+OO 
Total: 253E-09 

Total Risk Represent. Cleanup Risk at 

(HI) Cone (mglkg) Goal (mglkg) Goal 

O.OOE+OO 
O.OCIE+W 
O.OOE+OO 
O.OOE+OO 
1 S4E-05 

O.OOE+OO 
O.OOE+OO 
6.14E-05 
1.03E-05 

O.OOE+OO 
O.OOE+Otl 
0.00E+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total: 6.71E-05 

7092 600.0 
14.64 2.99 

3.3 0.068 
0.19 0.130 
11.2 2.650 
407 50.00 

28500 2247.30 
467 37.42 
6.2 0.10 
4.7 0.10 

0.325 0.10 
7.8 0.10 
7.9 0.10 

0.00000 

O.OOE+OO O.OOE*OO 
O.OOE+OO 0 
O.OOE+OO 0 
O.OfIE+CO 0 
3.64E-06 1.82E-06 

O.OOE+OO 0 
O.OOE+OO 0 
4.92E-06 2.46E-06 
1.66E-07 8.31 E-08 

O.OOE*OO 0 
O.OOE+OO O.OOE+OO 
O.OOE+OO 0 
O.OOE+OO 0 
0.OOE+00 0 
O.OOE+OO 0 

Total: 8.73E06 4.36E-06 

New Risk 
with Instii. 
Controls 

632E-11 
9.03E-10 
2.34E-10 

0 
0 

l.t4E-12 
0 

l.O5E-12 
1.24E-11 
6.42E-13 
3.55E-13 
6.73E-15 
4.51 E-l 1 
3.06E-12 

0 
1.26E-09 

New Risk 
with In&it. 
Controls 
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The following sections discuss the quantitative analysis used to predict the contaminant migration in the 

soil and groundwater at SWMU 1. This anatysis differs from a full fate and transport modeling analysis in 

that a calibrated groundwater flow and transport model covering the entire site was not developed. In 

addition, this analysis relies heavily on conservative literature sources of chemical input parameters so 

that the chemical migration of contaminants is not specifically calibrated to site conditions. The results of 

this analysis, represent approximate, yet still conservative, results. 
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B.2.0 TECHNICAL APPROACH 

The technical approach used to develop the RGOs is described in the following subsections. The first 

subsection briefly describes the geology, hydrogeology, and the pattern of contaminant releases. The 

second subsection describes the analytical groundwater contaminant fate and transport model used for 

the task and the associated simplifying assumptions, and the supplemental equations. 

B.2.1 SITE CONCEPTUAL MODEL 

s-h., 

Rainwater which falls on the site can transport contaminants through runoff and/or by infiltrating into the 

soil. Runoff can transport contaminants from the surface soils in both the dissolved form and also in solid 

form sorbed to soil particles being eroded by the runoff. Surface runoff with contaminants at SWMU 1 is 

considered to migrate towards the ocean, leaving the residence unaffected, therefore it is not considered 

as a pathway in this investigation. A portion of the rainwater which falls on the site reaches the 

groundwater by directly infiltrating into the soils. As the water infiltrates through the contaminated soil, 

contaminants leach out of the soil and are transported in dissolved form with the water through the 

unsaturated zone to the groundwater below. The contaminants can then be transported laterally in the 

groundwater and eventually migrate to a groundwater exposure point. 

Conceptually, the groundwater contaminant pathway consists of an unsaturated zone and a shallow 

unconfined aquifer. The unsaturated zone and shallow aquifer consist of Oolitic limestone covered by fill 

materials. The typical depth to groundwater is 0.4 to 2.2 feet. The thickness of the freshwater lens 

averaged 5 feet below the center of the western half of Key West, while the thickness of the Oolitic 

limestone averaged 20 feet. Groundwater can travel horizontally and vertically in the saturated zone. 

Because a residential receptor is the focus of this RGO development, it was conservatively assumed that 

contaminant fate and transport will occur only through the 5-foot thick freshwater lens. 

8.2.2 GROUNDWATER TRANSPORT MODEL 

A portion of the rainfall which falls on the site will infiltrate through the unsaturated soil into the 

I groundwater. In this study, upgradient groundwater flow is assumed to be clean (i.e., zero concentration). 

Upgradient flow will combine water infiltration and carry dissolved contaminants in the groundwater to the 

groundwater exposure point. Dissolved contaminants migrate through the groundwater at a slower 

velocity than the velocity of the groundwater. The velocity of the contaminants is said to be retard,ed. The 

amount of the retardation is chemical specific. Also, the contaminants may decay in the environment 

because of biological and/or chemical processes. Therefore, as contaminants migrate through the 
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groundwater, they may decay and their concentrations will correspondingly decrease. The conceptual 

model for groundwater RGO development is shown in Figure I. Also, the source area for the groundwater 

RGO development is shown in Figure 2. 

8.2.2.1 Groundwater Model Tool 

The groundwater modeling was performed using an analytical contaminant fate and transport model. This 

groundwater model is implemented on the spreadsheet software Excel 5.0 and Crystal Ball 3.0 and is 

called ECTran (which stands for Excel-Crystal Ball Transport). The ECTran model (Chiou 1993) is based 

on straight forward mass-balances and advection/dispersion analytical equations, but can be used to 

simulate a variety of complex conditions. To date, ECTran and its predecessors have been employed at 

hazardous waste sites in U.S. EPA Re,gions III, V, VI, and X to evaluate soil cleanup goals, cleanup time 

estimations, and to support baseline risk assessments. It has been used at DOD, DOE, and industrial 

sites for both RCRA and CERCLA applications. 

The ECTran model simulates vertical contaminant transport with uniform (thickness, concentration, 

porosity, etc.) layers. The model predicts the concentration down gradient of the source at a single point 

at a specified distance from the exposure point. This predicted concentration is at the centerline of the 

contaminant plume. 

B.2.2.2 Groundwater Modelinq Assumptions And Procedures 

Source Area 

The contaminated area prior to the interim removal action was assumed to be a rectangular area with 

length 600 feet and width 800 feet. These dimensions were based on the size of the area which was 

previously contaminated, The previously contaminated surface soil was excavated, thereby reducing the 

source area. Therefore, the selected source area is 750 feet long (parallel to the groundwater flow) by 

200 feet wide (see Figures 1 and 2). This area is located at the northeast side of the excavation pit. 

Layer simulated in the model 

The uppermost layer simulated in the ECTran model is the unsaturated zone. This layer is assumed to 

have a uniform thickness of 2 feet. The bottom most layer simulated in the ECTran model is the shallow 

unconfined aquifer (saturated zone). This layer is assumed to have a uniform thickness of 5 feet. 
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Contamination could potentially migrate downward through the freshwater/saltwater interface. This RGO 

development focused on the freshwater lens since most of the contaminant migration occurs in this zone 

(due to density stratification) and it would contain the highest contaminant concentration. In addition it is 

assumed that for domestic use, no one would extract water from below the freshwater lens. If a soil RGO 

is protective of the freshwater lens, it will also be protective of the deeper aquifer since less contaminant 

mass would be expected to reach the lower layers (due to preferrential horizontal flow of groundwater). 

Initial Soil and Groundwater Concentrations 

The maximum contaminant concentration in the groundwater at the exposure point was estimated based 

on the assumed concentration in the unsaturated soil. An initial soil concentration was assumed in the 2- 

foot thick unsaturated layer for soil RGO development of all COCs. The assumed unsaturated soil 

concentration was then iteratively changed until the model-predicted concentration in the groundwater at 

the exposure point was just below the acceptable concentration. The final assumed concentration is the 

soil RGO. 

During development of the soil RGOs, the initial groundwater concentration throughout the aquifer was 

assumed to be zero. The soil to groundwater RGO is a soil concentration which will not contaminate the 

groundwater at an unacceptable level at the exposure point, assuming that the groundwater is initially 

clean. If a contaminant concentration in the aquifer is initially above the groundwater criteria, 

contamination can not exist in the soil or the groundwater beneath the source area will continue to be 

impacted until the source depletes. 

The groundwater RGOs were developed under the assumption that the soil in the source area was 

remediated. This assumption is valid because an interim removal action was completed which removed a 

majority of the contaminated soil and any remaining contamination in the soil is likely to be immobile. 

Therefore, during groundwater RGO development, the unsaturated soil was assumed to be clean. The 

initial groundwater concentration in the aquifer under the source area was then iteratively changed until 

the predicted concentration in the groundwater at the exposure point was just below the acceptable 

groundwater criteria. The final assumed groundwater concentration below the source area is the 

groundwater RGO. 

Modeling Time Frame 

The contaminant simulations were continued until the concentration at the exposure point peaked or until 

the simulation reached 1000 years. Typically, concentrations of organic chemicals will reach their peak 
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concentrations at the exposure point earlier than inorganic chemicals. The further into the future the 

model is used to predict contaminant concentrations, the uncertainty of the results become greater due to 

the possibility of land use changes, changes in the properties of the contaminants, or even changes in 

climate. Due to this uncertainty, model simulations were limited to a IOOO-year time frame. The IOOO- 

year modeling time frame has been used previously at other government facilities. Some chemicals which 

move very slowly in the groundwater may not reach the exposure point in 1000 years and will result in an 

exposure point concentration of zero and a corresponding RGO concentration of 100% (pure produlct). 

Chemical Fate and Transport 

Several mechanisms/processes affecting chemical fate and transport in groundwater were accounted for 

during the development of the RGOs. They include sorption, dilution, advection, dispersion, and 

chemicalibioiogical decay. Sorption is the reaction that occurs between soiute and the surfaces of soiids 

causing the solute to bond to varying degrees to the surface. Dilution occurs because of the mixing of 

contaminated groundwater with unaffected groundwater. Advection is the primary mechanism responsible 

for the movement of contaminants as a consequence of groundwater flow. Dispersion occurs because of 

fluid mixing due to effects of unresolved heterogeneities in the permeability distribution. Decay involves 

,,I--. the degradation of a chemical by natural chemical and biological processes. 

,/--. 
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B.3.0 INPUT DATA FOR MOELING 

8.3.1 CHEMICAL INPUT PARAMETERS 

The primary chemical input parameters include the soil/water partitioning coefficient, &, the exposure 

criteria, and chemical and biological decay half-lives. The chemical input parameters used in the modeling 

are discussed below. 

Chemicals of Concern (COW 

A chemical is considered as a COC if its concentration exceeds an ARARlSAL value in any corresponding 

media. The following chemicals were considered as COCs based on the RFllRl report. 

Inorganics: Aluminum, Barium, Cadmium, Chromium, Lead, Mercury, Nickel, Thallium 

Organics: 1,2-Dibromo-3-Chloropropane, 4,4-DDD, 4,4-DDE, 4,4-DDT, Benzo(a)anthracene, 

Benzo(b)flouranthene, Chrysene, Phenanthrene, Vinyl Chloride 

Soil/Water Partitioning Coefficient: 

Chemical-specific soil/water partitioning coefficients (K$) were used to estimate each chemical’s mobility. 

A chemical’s & value is the ratio of its concentration in soil (or sediment) to its concentration in water 

when the two concentrations are in equilibrium. A high & value would be representative of a chemical 

which has a tendency to bind to the soil and is therefore less mobile in water. Depending on the chemical 

form of a certain contaminant (specifically for inorganics), the & value can vary substantially. No 

site-specific K., values were available for NAS Key West. The & values used in this evaluation were taken 

from literature sources. 

In order to closely follow the U.S. EPA procedures in the selection of K,, values, & values were taken 

directly from the EPA’s Soil Screening Level (SSL) Guidance if available, or were calculated based on the 

procedures proposed in the SSL Guidance (EPA 1996). 

The K,, values for organic constituents are typically calculated by multiplying the &, value (soil organic 

carbon/water partition coefficient) by the foe (fraction of organic carbon) (EPA, 1988). One soil sample 

from SWMUI was analyzed for foe and the resulting value (i.e., 1.04 mg/kg) was very low compared to 

typical foe measurements. In addition, it was determined that the soil sample that was analyzed was a 
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surface soil sample and not a sample from the unconfined surficial aquifer. Therefore, it is not appropriate 

to use this value for determining b values. Because of a lack of site-specific data and the potential ,for foe 

values to be low in the oolitic limestone of Key West, a conservative foe of 0.001 or 0.1% was selected for 

calculating organic constituent K, values. This foe value is the lowest acceptable value that can be used 

in the K, = &,* foe model (EPA, 1988). The & values and their corresponding sources are presented in 

Table 1. 

Half-life Decay Constants: 

The inorganic chemicals are assumed not to decay during migration in the groundwater. Decay of organic 

contaminants can occur by biological and non-biological mechanisms. This decay is quantified by 

chemical specific half-life. Half-lives were taken from literature values. Table 1 presents the half-life 

decay constants used in the modeling. 

Exposure Criteria: 

The groundwater exposure criteria were taken directly from Tables 2-4 and 2-5 of the Supplemental 

RFURI Report. The general rule is to use the most restrictive ARAR or SAL values. Table 2 presents a 

summary of the groundwater exposure criteria. 

B.3.2 PHYSICAL INPUT PARAMETERS 

The groundwater physical input parameters are described in the next two subsections. 

B-3.2.1 Surface Water Infiltration and Water Budaet: 

A HELP model (Schroeder et al., 1994) was used to estimate the water budget. The result is as follows: 

Annual mean precipitation: 

Runoff: 

Evapotranspiration: 

Infiltration: 

Change in Storage: 

37.95 inches per year 

0.06 inches per year 

17.943 inches per year 

19.948 inches per year 

0.005 inches per year 
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TABLE 1 
SUMMARY OF PARTITIONING COEFFICIENTS AND HALF LIFE VALUES 

SWMU 1 CORRECTIVE MEASURE STUDY 
NAVAL AIR STATION, KEY WEST, FLORIDA 

Chemical of Concern 

INORGANICS 
Aluminum 
Barium 
Cadmium 

Chromium 
Lead 
Mercury 
Nickel 
Thallium 

NA 1.50E+03 1 NA 
NA 4.10E+Ol 1 NA 
NA 7.50E+Ol 1 NA 
NA 1.90E+Ol 1 NA 
NA 2.70E+02 2 NA 
NA 5.2OE+Ol 1 NA 

NA 6.50E+Ol 1 NA 
NA 7.10E+Ol 1 NA 

ORGANICS 
1,2-Dibromo-3-Chloropropane 9.80E+Ol 9.80E-02 1 
4,4’ DDD 6.16E+05 6.16E+02 3 
4,4’ DDE 3.09E+05 3.09E+02 3 

4,4’-DDT 9.76E+05 9.76E+02 3 

Benzo (a) anthracene 3.98E+05 3.98E+02 1 

Benzo (b) ftuoranthene 1.23E+06 1.23E+03 1 

Chrysene 3.98E+05 3.98E+02 1 

Phenanthrene 1.82E+04 ‘l.82E+Ol 1 

Vinyl Chloride 1.86E+Ol 1.86E-02 1 

Organic Kd =foc*Koc, foe is minimum allowable value of 0.001 based on EPA Soil Screening User’s guide, April 1996, and Super-fund 
Exposure Assessment Manual, April 1988. 
Inorganic Kd from EPA, 1996 based on a pH of 6.8, except lead which is from Thibault, 1990 for sand. 

Z.OOE+OO 
3.13E+Ol 
3.13E+Ol 
3.13E+Ol 
7.45E+OO 
6.68E+oo 
l.lOE+Ol 
2.19E+OO 
7.92E+OO 

Kd OJW Ref Koc 

Ukg 

Half-Life (4) 

(years) 

(1) EPA Soil Screening Guidance User’s Guide, April,1996 
(2) Thibault 1990 for sand 
(3) Handbook of RCRA Ground-Water Monitoring Constituents (Appendix IX to 40 CFR Part 264), 1992 
(4) Inorganic contaminants are assumed to not decay, organic half-lives from Howard, 1991. 
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TABLE 2 
SUMMARY OF GROUNDWATER EXPOSURE CRITERIA 

SWMU 1 CORRECTIVE MEASURE STUDY 
NAVAL AIR STATION KEY WEST, FLORIDA 

Chemical of Concern 

INORGANICS 

Aluminum 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Nickel 

Thallium 

ORGANICS 

1,2-Dibromo-3-Chloropropane 

4,4’ DDD 

4,4’ DDE 

4,4’-DDT 

Benzo (a) anthracene 

Benzo (b) fluoranthene 

Chrysene 

Phenanthrene 

Vinyl Chloride 

Groundwater 
Criteria 
w3w 

2.00E+02 

1 .OOE+O3 

5.00E+OO 

1 .OOE+02 

1.50E+Ol 

2.00E+OO 

1 .OOE+O2 

2.00E+OO 

2.OOE-01 

1 .OOE-01 

1 .OOE-01 

1 .OOE-01 

4.00E+OO 

4.00E+OO 

5.00~+00 

1 .OOE+Ol 

1 .OOE+OO 

(1) Florida Department of Environmental Protection Guidance 

(2) Federal Maximum Contamination Level 

(3) Florida Maximum Contaminant Level 

(4) RCRA AL used because no MCL was available 

,/ ‘--\ 
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8.3.2.2 Groundwater Physical lneut Parameters 

Laver Thickness: As described in the Conceptual Model section, a typical thickness of the unsaturated 

zone was assumed to be 2 feet. The saturated zone was assumed to be 5 feet thick, the average 

thickness of the freshwater lens. 

Source Area Size: In RGO development, it is assumed that the source area corresponds to the 

rectangular area northeast of the excavation pit. The size of the rectangle was estimated to be 750 feet 

long (parallel to groundwater flow direction) by 200 feet wide (perpendicular to flow direction). 

Exposure Point: The exposure point for the soil to groundwater RGO was the groundwater at the 

residential house downgradient from the site. The distance to this exposure point is approximately 450 

feet (along groundwater flow path direction). 

Hvdraulic Conductivitv K: The porous limestone has a reported K of 72 to 1024 gallons per day per 

square ft (IT, 1994), or 3.4 x 10e3 cm/set to 4.83 x 10.’ cm/set, or 10 to 137 ft/day. Average K of 73 ft/day 

was selected for modeling. 

Gradient: The gradient was calculated to be 0.0017 (IT, 1994). 

Effective Porositv: The effective porosity is assumed to be 0.3. 

Seepaqe Velocitv: The seepage velocity can be calculated with the following equation, 

KI 
v.m?p = 

efective porosity 

Where: K = hydraulic conductivity (73 ft/day) 

I = gradient (0.0017) 

Effective porosity = 0.3 

The seepage velocity is then 150 Wyear. 
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B.4.0 RESULTS 

8.4.1 RGO DEVELOPMENT 

Table 3 presents the results of soil and groundwater RGOs. The RGOs developed by the modeling with 

ECTran indicate that the current soil and groundwater concentrations at SWMUl are not at levels that will 

adversely impact the groundwater at the downgradient receptor in the foreseeable future. The 

mechanisms/processes affecting chemical fate and transport in groundwater that were accounted for 

during the modeling include sorption, dilution, advection, dispersion, and chemical/biological decay. 

Vinyl chloride and 1,2-dibromo-3-chloropropane are the only two contaminants detected in the S;WMUl 

groundwater that exceed the groundwater criteria. Even though the RGOs indicate that these 

contaminants will not impact the exposure point, further evaluation of these two contaminants are provided 

below. 

/-.. 

There is some uncertainty associated with the modeling completed for RGO development because of the 

limited site-specific data that was available. However, conservative assumptions were generally made 

when selecting the model input parameters, and therefore the results of the modeling a:re also 

conservative. The modeling results can be verified by conducting additional monitoring of the 

groundwater at the site to determine trends over time 

B.4.2 ESTIMATION OF VOLUME OF CONTAMINATED GROUNDWATER 

The volume of groundwater which may be affected by the vinyl chloride was calculated using a simple, 

conservative approach. In addition, the calculation of’its mass as well as volume of the pure product in 

the groundwater was also computed. The calculation steps are briefly. summarized as follows: 

. Delineate the area where groundwater may be affected. 

l Obtain the mixing depth based on the thickness of the fresh water lens. 

l Estimate the saturated soil volume using the area of extent and mixing depth. 

l Estimate one pore volume of affected groundwater, by multiplying the saturated soil volume by 

porosity. 
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Chemical of Concern 

TABLE 3 

SUMMARY OF SOIL AND GROUNDWATER RGO 

SWMU 1 CORRECTIVE MEASURE STUDY 

NAVAL AIR STATION KEY WEST, FLORIDA 

INORGANICS 
Aluminum 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Thallium 

ORGANICS 
j ,2-Dibromo-3-Chloropropane 
4.4’ ODD 
4.4’ DDE 
4,4’-DDT 
Benzo (a) anthracene 
Benzo (b) fluoranthene 
Chrysene 
Phenanthrene 
Vinyl Chloride 

Soil RGO Protective Groundwater RGO Protective 
of Downgradient Groundwater of Downgradient Groundwater 

@-wM) 04N-4 

>lE+06 (1) > lE+09 (1) 
>1 E+06 > lE+09 
>I E+06 > lE+09 
>I E+06 > lE+09 
>l E+06 > lE+O9 
>I E+06 > iE+09 
>l E+O6 > lE+09 
>l E+06 > lE+09 

0.049 79.0 (2) 
>1 E+06 > lE+09 
>lE+06 > jE+09 
>l E+06 > lE+09 
>1 E+06 > lE+09 
>l E+06 z= lE+09 
>lE+06 > lE+09 
>lE+06 > lE+09 
0.012 90.100 

(1) Indicates that a pure concentration of the contaminant will not result in exposure in exceedance of criteria. 
(1) 1,2-Dibromo3-chloropropane was only detected in SlMW7 in November 1996 and this well is approximately 100 feet upgradient of the 

residential well. Additional modeling was performed, using this shorter transport distance and the conservative source area 
(i.e., 750 feet by 200 feet). The modeling verified that the current concentration of this chemical will not adversely impact the 
residential well. 
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l Obtain the mass of pure product in one pore volume of groundwater by multiplying the affected 

groundwater volume by its corresponding concentration. 

l Obtain the volume of pure product in groundwater by dividing the mass by its density. 

Table 4 presents the calculations completed to determine the volume of groundwater which may be 

affected by vinyl chloride. Figure 3 shows the measured groundwater concentrations from the most 

recent (November 1996) sampling event, along with a conservatively interpolated aerial extent of affected 

groundwater. As shown in Figure 3, vinyl chloride was detected in samples (i.e., KWM 07 and K\NM 06) 

from two wells. It was assumed that the mixing depth is the thickness of the fresh water lens in the 

shallow unconfined aquifer (i.e., 5 feet). As indicated in Table 4, the total volume of groundwater which is 

potentially affected by vinyl chloride is approximately 1.08 x 10’ ft3 (144,247 gal). The corresponding 

quantity of mass (0.082 pound) and volume (0.041 liter) of the pure product indicate the minor amounts of 

vinyl chloride that currently exist in the aquifer. 

,,---_ 

Since only one sample (SlMW7, November 1996) indicated a positive detection of 1 .O ug/L for I,2 

dibromo-3-chloropropane, the volume of groundwater that may be affected by this chemical can not be 

accurately estimated. Although no quantitative value can be estimated for 1,2 dibromo-3-chloropropane, it 

is apparent that the volume of affected groundwater is less than that of vinyl chloride. 

8.4.3 ESTIMATION OF CLEAN UP TIMES BY NATURAL ATTENUATION 

The time frame for the two COCs ( vinyl chloride and 1,2 dibromo-3-chloropropane) to reduce from the 

maximum detected groundwater concentrations at the site to their respective MCLs by naturally occurring 

processes was also estimated. Two scenarios were considered. The first scenario accounts for most 

natural processes affecting contaminant fate and transport including dilution due to infiltration and 

upgradient groundwater, dispersion, sorption, and chemical decay. The second scenario, performed for 

the purpose of determining the upper limit of the attenuation time, considered only chemical and biological 

degradation. The initial groundwater concentration at the source area is assumed to be the current 

maximum detected concentration reported from the November 1996 sampling event. The current 

maximum detected concentrations from November 1996 for vinyl chloride and I,2 dibromo-3- 

chloropropane are 2.8 and 1 .O ug/L respectively. 

The first scenario was performed through the use of a groundwater flow contaminant fate and transport 

model (ECTran model). Groundwater concentrations in the saturated layer under the source area were 

029713/P B-l 7 CT0 0007 
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TABLE 4 
VOLUME AND MASS OF VINYL CHLORIDE AFFECTED GROUNDWATER 

SWMU 1 CORRECTIVE MEASURE STUDY 
NAVAL AIR STATION KEY WEST, FLORIDA 

Area of 
Contamination 

Concentrations Corresponding Are 

@g/L) (ft2 ) 

2.8 45,280 

2 71,280 

1 602,960 

Mixing Affected 

Depth of Saturated 
Contamination Soil Volume 

(1) 

(ft) 

5 

5 

5 

(=area x mixing depth) 

(ft3 ) 

226,400 

356,400 

3,014,800 

Total = 

Volume of 
Groundwater 
Affected by 

Vinyl Chloride 

(2) 

(t-t3 ) 

67,920 

106,920 

904,440 

Maximum 
Concentration 

of 

Vinyl Chloride 

(3) 

(ug/L) 

2.80 

2.00 

1 .oo 

1,079,280 ft3 

144,247 gal 

Mass of 
Vinyl Chloride 

in 

Groundwater 

(4) 
=(2)x(3)x6.23x10-6 

(lb) 

0.012 

0.013 

0.056 

0.082 

Volume of 
Vinyl Chloride 

in 
Groundwater 

(5) 
=(4)/density 

(Liter ) 

0.0059 

0.0066 

0.0280 

0.041 

Effective Porosity= 
Density/specific gravity 
of Viny) Chloride = 

0.3 

0.9126 (from CRC Handbook of Chemistry and Physics, 63rd edition, 1982-I 983) 

(1) The mixing depth in the saturated zone is based on thickness of the fresh water lens. 
(2) The volume is obtained by multiplying the contaminated soil volume by its porosity, assuming all porous space is filled with liquid. 
(3) The maximum concentration of vinyl chloride is based on November 1996 groundwater sampling data, analyzed for sample KWM07, SWMU 1 (Figure 3) 
(4) The mass of pure product vinyl chloride in groundwater is estimated by multiplying the affected groundwater volume by its corresponding concentration in each contour zone, with 

unit conversion = 28.32 liter/ft3 x kg/l 0’ ug x 2.2 lb/kg. 

(5) The volume of pure product vinyl chloride in groundwater is estimated by dividing the mass of vinyl chloride by its density (0.9126 x 62.4 Ibm’). 

2 
0 
0 

8 
-J 



Rev. 2 
01/12/98 

then evaluated, and the time corresponding to when the chemical concentration was at or below the MCL 

level was selected as the clean up time. ECTran model input and output are presented in Attachment 1. 

Calculation of the attenuation time by decay is presented in Attachment 2. 

The results of the calculations indicate that the range of clean up times for vinyl chloride to naturally 

attenuate from the current maximum concentration (2.8 ug/L) to its MCL (1 .O ug/L) is 1 to 12 years. In 

comparison, the range of clean up times for 1,2 dibromo-3-chloropropane to naturally decay from its 

current concentration (1 .O ug/L) to its MCL (0.2 ug/L) is 2 to 5 years. 
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ATTACHMENT 1 

ATTENUATION TIME BY ECTran MODEL 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Limited Action 
Alternative No. 9 
Annual Cost 

Item 

Sampling 

item Cost Item Cost Item Cost Item Cost 
Year 1 Years 2 - 10 every 2 years every 5 years Notes* 

$16,000 $4,000 Collect seven groundwater, seven surface water and seven sediment 
samples, per sample period, plus travel, living and shipping cost 

Fish Collection 

Analysis 

Analysis 

$46,000 $11,500 

Analysis 

Report 

Site Review 

TOTALS 

$16,000 $4,000 

$78,000 $19,500 

Collect fish, mud crab & vegetation per sample period years 2,4,6,8,10 

Seven groundwater, seven surface water and seven sediment samples 
analyzed for Metals, PesticideslPCBs, SVOCs (VOCs for groundwater) 

Five surface water B five sediment samples for toxicity testing (years 2, 

4, 6, 8, 10) 

Fish, mud crab 8 vegetation samples (25 total) per monitoring (years 
2, 4, 6, 8, 10) Metals & PesticideslPCBs 

Forty hours per sampling report plus other direct cost 

$18,000 

$20,000 

$20,000 

Analysis Review performed for years 5 & 10 

’ Sample numbers included QA/QC samples 

N:\data\bbre924\sctoOO7\Swmula2 Page 1 of 2 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Limited Action 
Alternative No. 2 
Present Worth Analysis 

Year 

0 

Capital 
cost 

SO 

Annual 
cost 

1 $78,000 

2 $37,500 

3 $19,500 

4 $37,500 

5 $39,500 

6 $37,500 

7 $19,500 

8 $37,500 

9 $19,500 
10 $57,500 

Total Year Annual Discount 
cost Rate at 7% 

$0 1 .ooo 
$78,000 
$37,500 
$19,500 
$37,500 
$39,500 
$37,500 
$19,500 
$37,500 
$19,500 
$57,500 

0.935 
0.873 
0.816 
0.763 
0.713 
0.666 
0.623 
0.582 
0.544 
0.508 

Present 
Worth 

$0 
$72,930 
$32,738 
$15,912 
$28,613 
$28,164 
$24,975 
$12,149 
$21,825 
$10,608 
$29,210 

TOTAL PRESENT WORTH $277,122 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils. Offsite Treatment & 
Treatment & Disposal At RCRA Landfill 
Alternative No. 3 
Sheet 1 of 2 
(NKF13) 
3/10/97 

I tern 
_--__------__-___--_--------------- 

MOBILIZATlON/DEMOBILIZATION 
1) Office Trailer (1) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobilization 
6) Site Utilities 
7) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) 
2) 

Laundry Service 
Truck Decon Fad 
a) Concrete Pad - 8” 
b) Gravel Base - 6” 

3) 

5”; 
6) 

11 

11 
2) 
3) 

cl Curb 
d) Collection Sump 
e) Splash Guard 
Decontamination Services 
Decon Water 
Clean Water Storage Tank 
Spent Water Storage Tank 

CLEARING & GRUBBING 
Clear & Grubbing 

CONTAMINATED SOIL DISPOSAL 
Excavate Contaminated Soil 
Hauling To Stockpile Area 
Load Stockpiled Soil 

4j Hauling Contaminated Soil 
5) Soil Treatment % RCRA Landfill Disposal 
6) Pre-Design Sampling Analysis 

a) Pesticides/PCBs, Metals, SVOCs, VOCs 
RESTORATION 

1) Confirmatory Sampling Analysis 
a) Pesticides/PCBs, Metals, SVOCs, VOCs 

2) Backfill Sand 
a) Place, Spread 8r Compact 

3) Backfill Topsoil - 6” 
a) Place & Spread 

4) Revegetation 

Qty Unit 
--- ---- 

2 MO 
2 MO 

LS 
2 SETS 

LS 
2 MO 
2 MO 

8 WKS 

40 CY 
30 CY 

120 LF 
1 

780 SF 
2 MO 

26400 GAL 
1 
1 

.2 AC 

500 CY 
500 CY 
500 CY 

51150 MI 
675 TON 

10 

5 
380 CY 
380 CY 
120 CY 
120 
6.4 

Unit Cost Total Cost Total 
______--__-___-____^------------- _--___--__--_--___------------- Direct------------------ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost Comments 
_--_----_--_-------_------------- ---------------------------------------------------------- 

500.00 
500.00 

8000.00 
1500.00 

10000.00 
4000.00 
1500.00 

250.00 

1000 
1000 
8000 
3000 

10000 
8000 
3000 

2000 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

5.00 
8.00 

.05 
220.00 

1200.00 2400 
.20 5280 

3000.00 300.00 
5000.00 400.00 

910.00 

1.00 
.64 
.51 

2675.00 

3.04 
1.65 

-65 
5.00 255750 

150.00 101250 

670.00 6700 

670.00 3350 
6.00 2.70 7.43 

.84 2.67 
12.50 2.70 7.43 

.65 .86 
24.60 8.40 6.68 

2800 
225 
368 

1450 
975 

2280 

1500 

157 

100 
239 
500 
780 

200 
240 

6 
220 

300 
400 

182 

500 
320 
255 

535 

1520 
825 
325 

1026 2823 
319 1015 
324 892 

78 103 
54 43 

1000 
1000 
8000 
3000 

10000 
8000 
3000 

2080 

8000 
565 
613 

2170 
1755 
2400 
5280 
3300 3000 Gallon 
5400 5000 Gallon 

717 

2020 
1145 

580 
255750 31 Tr. @ 1650 Mi. 
101250 Belleville, Mi. 

6700 

3350 
6129 
1334 
2716 

181 
254 



NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment & 
Treatment & Disposal At RCRA Landfill 
Alternative No. 3 
Sheet 2 of 2 
(NKF13) 
3/10/97 

I tern 
____--__--________-_--------------- 
PAGE 1 TOTAL 

Unit Cost Total Cost Total 

--___________-__--_-------------- -____----_____--__--~~~--~~~~~~ Direct------------------ 

Qtp Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comments 
--- _--- --------------------------------- _^__-__--_______-__--------------------------------------- 

410730 17756 10377 8747 447609 

3113 3113 
1038 1038 

1776 1776 
41073 41073 

___________^________________________ ------- 

451603 19531 14527 0747 494608 

Durden @ 30% of Labor Cost 
Labor e 10% of Labor Cost 
Material C 10% of Material Cost 
Subcontract e 10% of Sub. Cost 

Total Direct Cost 

Indirects $ 75% of Total Direct Labor Cost 10695 10895 
Profit @ 10% of Total Direct Cost 49461 

___--_-_- 

554965 
44397 Health & Safety Monitoring & 6% 

Total Field Cost 

Contingency e 20% of Total Field Cost 
Engineering R 10% of Total Field Cost 

TOTAL COST THIS PAGE 

599362 

119872 
59936 

779170 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment 8 Disposal at RCRA Landfill 
Alternative No. 3 
Annual Cost 

I Item Cost item Cost Item Cost Item Cost 
item Year 1 Years 2 - 10 every 2 years every 5 years Notes* 

Sampling $16,000 $4,000 Collect seven groundwater, seven surface water and seven sediment 
samples, per sample period, plus travel, living and shipping cost 

Fish Collection 

Analysis 

Analysis 

Analysis 

Report 

Site Review 

TOTALS 

$46,000 $11,500 

$2,000 Collect fish, mud crab & vegetation per sample period years 2,4,6,8, IO 

Seven groundwater, seven surface water and seven sediment samples 
analyzed for Metals, Pesticides/PCBs, SVOCs (VOCs for groundwater) 

$7,500 Five surface water 8 five sediment samples for toxicity testing (years 2, 

4, 6, 8, 10) 

$8,500 Fish, mud crab & vegetation samples (25 total) per monitoring (years 
2, 4, 6, 8, 10) Metals 8 PesticideslPCBs 

$16,000 $4,000 Forty hours per sampling report plus other direct cost 

$20,000 Analysis Review performed for years 5 & 10 

$78,000 $19,500 $18,000 $20,000 

l Sample numbers included QA/QC samples 

N:\data\bbre924\sctoOO7\Swmula3 Page 1 of 2 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils. Offsite Treatment & Disposal at RCRA Landfill 
Alternative No. 3 
Present Worth Analysis 

Year 

0 

Capital 
cost 

$779.170 

Annual 
cost 

1 $78,000 
2 $37,500 
3 $19,500 
4 $37,500 
5 $39,500 
6 $37,500 
7 $19,500 
8 $37,560 
9 $19,500 
10 $57,500 

Total Year Annual Discount 
cost Rate at 7% 

$779,170 1.000 
$78,090 0.935 
$37,500 0.873 
$19,500 0.816 
$37,500 0.763 
$39,500 0.713 
$37,500 0.666 
$19,500 0.623 
$37,500 0.582 
$19,500 0.544 
$57,500 0.508 

Present 
Worth 

$779,170 
$72,930 
$32,738 
$15,912 
$28,613 
$28,164 
$24,975 
$12,149 
$21,825 
$10,608 
$29,210 

TOTAL PRESENT WORTH $3,056,292 

N:\DATA\BBRE924\SCTOOOXwmula3 Page 2 of 2 



NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment & 
Treatment & Disposal At RCRA Landfill 
Excavation Soils & Sediments, 
Offsite Disposal At Local Landfill 
AlternaLive-No. 4 
Sheet 1 of 2 
(NKFl4) 
3/10/97 

I ten Qty Unit 
--- ---- 

MOBILIZATION/DEMOBILIZATION 
1) Office Trailer (2) 
2) Storage Trailer (1) 
3) Construction Survey 
4) Portable Communication Equipment 
5) Equipment Mobilization/Demobilization 
61 Site Utilities 
7) Decontamination Trailer 
DECONTAMINATION FACILITIES AND SERVICES 
1) Laundry Service 
2) Truck Decon Pad 

a) Concrete Pad - 8” 
b) Gravel Base - 6” 
c) Curb 
d) Collection Sump 
e) Splash Guard 

3) Decontamination Services 
41 Decon Water 
5j 
6) 

1) 

1) 
2) 
3) 
4) 
5) 
6) 

:I 
3) 
4) 
5) 

Clean Water Storage Tank 
Spent Water Storage Tank 

CLEARING & GRUBBING 
Clearing & Grubbing 5 AC 

CONTAMINATED SOIL DISPOSAL 
Excavate Contaminated Soil 
Hauling To Stockpile Area 
Load Stockpiled Soil 
Hauling Contaminated Soil 
Soil Treatment & RCRA Landfill Disposal 
Pre-Design Sampling AnalyBiB 
a) Pesticides/PCBs, Metals, SVOCs, VOC 

500 CY 
500 CY 
500 CY 

51150 MI 
675 TON 

10 
SOIL 6 SEDIMENT DISPOSAL 

Excavate Soil 
Hauling To Stockpile Area 
Excavate Sediment 
Hauling To Stockpile Area 
Load Stockpiled Soil & Sediment 

4600 CY 
4600 CY 

14000 CY 
14000 CY 
18600 CY 

348900 
25110 T:; 

6) Hauling Soil & Sediment 
7) Landfill Disposal 

RESTORATION 
1) Confirmatory Sampling Analysis 

a) Pesticides/PCBs, Metals, SVOCs, VOCs 
2) Backfill Sand 

a) Place, Spread & Compact 
3) Backfill Topsoil - 6” 

a) Place & Spread 
4) Revegetation 
-_---__--_______---________________ 

9 MO 
9 MO 

LS 
3 SETS 

LS 
9 MO 
9 MO 

36 WKS 

CY 
:: CY 

120 LF 
1 

780 SF 
9 MO 

118800 GAL 
1 
I 

143593 CY 
14359 CY 
4741 CY 
4741 CY 

256 MSF 

Unit Cost Total Cost Total 
---------__---------------------- _---__--_-______-______________ Direct------------------ 

Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comments 
__--_____--______________________ ---------------------------------------------------------- 

1000.00 
500.00 

10000.00 
1500.00 

15000.00 
4006.00 
1500.00 

250.00 

4500 
10000 
4500 

15000 
36000 
13500 

9000 

70.00 125.00 
7.50 3.33 
3.07 1.99 

1450.00 500.00 
1.25 1.00 

5.00 
8.00 

.05 
220.00 

1200.00 10800 
.20 23760 

3000.00 300.00 
5000.00 400 * 00 

910.00 2675.00 

1.00 3.04 
.64 1.65’ 
.51 .65 

5.00 255750 
150.00 101250 

670.00 6700 

1.00 3.04 4600 13984 
.64 1.65 2944 7590 

1.00 3.04 14000 42560 
.64 1.65 8960 23100 
.51 .65 9486 12090 

4.00 
40.00 

6iO.Oii 
6.00 2.70 7.43 

.84 2.67 
12.50 2.70 7.43 

.65 .86 
24.60 8.40 6.68 

1395600 
1004400 

335!! 

9000 
4500 

2800 5000 
225 100 
368 239 

1450 500 
975 780 

3000 
5000 

300 
400 

4550 

500 
320 
255 

86154 

59263 

6298 

38769 
12062 
12801 

3082 
2150 

ZOO 
240 

6 
220 

13375 

1520 
825 
325 

10000 
4500 

15000 
36006 
13.500 

3000 

8000 
565 
613 

2170 
1755 

10800 
23760 

3300 3000 Gal Ion 
5400 5000 Gallon 

17925 

2020 
1145 

580 
255750 31 Tr. 0 It;50 Mi. 
101250 Belleville, Mi. 

6700 

18584 
10534 
56560 
32060 
21576 

1345600 116:l I’r @ 310 Hi. 
1004400 Okeechobce, Fl. 

:iml 
106687 231611 

38339 50400 
35226 107289 

4077 7159 
1710 10158 



NAVAL AIR STATlON 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment & 
Treatment & Disposal At RCRA Landfill 
Excavation Soils & Sediments, 
Offsite Disposal At Local Landfill 
Alternative No. 4 
Sheet 2 of 2 
(NKF14) 
3/10/97 

Unit Cost Total cost ToLal 

Item 

PAGE 1 TOTAL 

--------------------------------- --_---_---_--__-___---~~~~-~~~~ Direct------------------ 

Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. cost Comments 
--- ---- __------__-___^-____------------- ______I_--__---_-_-_---------------------------------- ---- 

2903110 165533 121797 302074 3492514 

Burden @ 30% of Labor Cost 
Labor @ 10% of Labor Cost 
Material & 10% of Material Cost 
Subcontract 6 10% of Sub. Cost 

Total Direct Cost 

Indirects 6 75% of Total Direct Labor Cost 
Profit & 10% of Total Direct Cost 

Health & Safety Monitoring @ 6% 

Total Field Cost 

Contingency 6 20% of Total Field Cost 
Engineering 6 6% of Total Field Cost 

TOTAL COST THIS PAGE 

36539 36539 
12180 12180 

16553 16553 
290311 290311 

_----_~_-__--______-~~--~~~~-~--~~~---~---- 
3193421 182086 170516 302074 3848097 

127887 127887 
384810 

4360794 
261648 

5622441 

924488 
277346 

--------- 
5824276 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment 8 Disposal at RCRA Landfill 
Excavation Soils & Sediments, Offsiie Disposal at Local Landtill 
Alternative No. 4 
Annual Cost 

Item 

Sampling 

Item Cost Item Cost Item Cost Item Cost 
Year 1 Years 2 - 5 every 2 years every 5 years Notes* 1 

$16,000 $4,000 Collect seven groundwater, seven surface water and seven sediment 
samples, per sample period, plus travel, living and shipping cost 

Fish Collection $2,000 Collect fish, mud crab & vegetation per sample period years 2 8 4 

Analysis 

Analysis 

Analysis 

$46,000 $4,250 

$7,500 

$8,500 

Seven groundwater, seven surface water and seven sediment samples 
analyzed for Metals, PesticideslPCBs, SVOCs (VOCs for groundwater) 

Five surface water & five sediment samples for toxicity testing (years 2 

8 4) 

Report $16,000 $4,000 Forty hours per sampling report plus other direct cost 

Site Review $10,000 Analysis Review performed for year 5 

TOTALS $78,000 $12,250 $18,000 $10,000 

l Sample numbers included QA/QC samples 

12/17/9/ ,.h PM 
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NAVAL AIR STATION 
Boca Chica Key, Florida 
SWMU 1 
Excavation Contaminated Soils, Offsite Treatment & Disposal at RCRA Landfill 
Excavation Soils & Sediments, Offsite Disposal at Local Landfill 
Alternative No. 4 
Present Worth Analysis 

Capital Annual Total Year Annual Discount 
Year 

Present 
cost cost cost Rate at 7% Worth 

0 $5824,276 $5824,276 1 .ooo 
II 

1 $78,000 
$5824,276 

$78,000 0.935 
2 $30,250 

$72,930 
$30,250 0.873 

3 $12,250 
$26,408 

$12,250 0.816 
4 

$9,996 
$30,250 $30,250 0.763 

5 $22,250 
$23,081 

$22,250 0.713 $15,864 

TOTAL PRESENT WORTH $5,972,555 

Page 2 of 2 
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TECHNICAL MEMORANDUM FOR 
SAMPLING AND ANALYSIS PLAN ADDENDUM 

SUPPLEMENTAL RCRA FACILITY INVESTIGATION/REMEDIAL IINVESTIGATION 

FOR NAVAL AIR STATION KEY WEST 
BOCA CHICA KEY, FLORIDA 

COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY (CLEAN) CONTRACT 
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Naval Facilities Engineering Command 
2155 Eagle Drive 

North Charleston, South Carolina 29406 
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Brown & Root Environmental 

661 Andersen Drive 
Foster Plaza 7 

Pittsburgh, Pennsylvania 15220 

CONTRACT NUMBER N62467-94-D-0888 
CONTRACT TASK ORDER 0007 

November 14,1996 



,” --.. 

INTRODUCTION 

This Technical Memorandum for sampling and analysis plan addendum describes the groundwater 
sampling to be conducted at the solid waste management unit 1 (SWMU 1) at the Naval Air Station 
(NAS) Key West. This memorandum amends and follows al! existing procedures and protocols of the 
Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation/Remedial 
Investigation (RF!/RI) Work Plan and Sampling and Analysis Plan (SAP) prepared by ABB 
Environmental Services Inc., dated December 6, 1995. 

The objective of the groundwater sampling is to measure the contaminant concentrations in the 
groundwater at or near SWMU 1 at 5 locations (one new well and four existing wells) using laboratory 
analyses to support the Corrective Measures Study (CMS) due to be submitted by February 24,1997. 
This new data will supplement the sampling and analysis of 4 new wells installed by Brown & Root 
Environmental as a part of the Supplemental RF!/RI. Additionally samples for TAL metals will be 
analyzed on both filtered and unfiltered sample aliquots. Well analytical data from SWMU 1 taken in 
1991 and 1993 was on unfiltered samples and the metals results may have been affected by particulate 
soils contained in the well water. 

This document provides the details of the groundwater sampling event to be conducted at SWMU 1. 
Procedures and protocols for sampling and analyses of the groundwater will be conducted in accordance 
with the final work plan and SAP submitted by ABB Environmental Setvices Inc. (1995) and are not 
discussed in this addendum. 

INVESTlGATlON SITE AND ACTIVITIES 

,-‘s1 SWMU i -Boca Chica Open DisDosal Area 

This site, designated as Site No. 4 in the initial assessment activities, consists of a former open disposal 
and burning area in the southeastern part of Boca Chica Key, between Stone Road and the mangrove 
swamp fn’nging Geiger Creek and the Atlantic Ocean as shown in Figure 4-2 attached. It was operated 
from 1942, when the Naval Air Station (NAS) activity was established on Boca Chica, until the mid- 
1960s. SWMU 1 reportedly received genera! refuse and waste associated with aircraft maintenance 
activities. The list of possible wastes it received inciudes waste oil, hydraulic fluid, paint thinner, and 
solvents. An estimated 2,600 tons of waste were disposed of or burned each year. Three abandoned 
aboveground fuel storage tanks were in the northwestern part of the site. The area of waste disposal and 
burning (approximately 4 acres) is indicated by debris present near the eastern edges of the site. 

SWMU 1 is relatively flat with low vegetation and mangroves along its perimeter. She!! and gravel roads 
along the edge of the site enabled access to remote antenna sites that are no longer in use, atthough the 
site is adjacent to an operating communications center. The south and east sides of SWMU 1 are 
bordered closely by the Attantic Ocean. It is not unusual for much of the unit to be under water during 
and after rainfall events. The site slopes gradually toward the mangrove swamp that lies between the 
site and the ocean shoreline. Sediments that originate from erosion of the site surface are deposited in 
the mangroves. 

Field Activities 

Field Mobilization/Demobilization 

The field investigation will begin with mobilization activities such as coordination with utility clearance 
personnel and purchase of expendable materials. Mobilization also includes all other activities 

,,c---/ associated with preparation for the field activities such as coordination with all subcontractors (dtilling, 
surveying, IDW disposal and laboratory) and NAS Key West personnel, preparation, packaging, and 

Brown % Root Environmental 1 1 l/l 4/96 
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shipping of all required field equipment and materials, and performance of site-specific health and safety 
training for ail on-site personnel. Point of contact at NAS Kev West is Mr. Phillio Williams. Installation 
Restoration Coordinator. 

Groundwater Monitoring Well Installation and Environmental Sampling 

The field investigation includes installing one shallow groundwater monitoring well and sampling five 
monitoring wells (including the new monitoring well) at SWMU 1 for all analytical parameters that were 
included in the Supplemental RFVRI sampling. The monitoring well installation, sampling and surveying 
will be performed as described in the existing Work Plan (AEB 1995). A brief summary of the field 
activities is described below. 

The single 2 inch monitoring well will be installed so that the well screen intersects the top of the water 
table. The monitoring well will have a stainless steel stickup with a 3 ft. by 3 ft. by 6 inch pad and yellow 
4 inch bumper posts in the pad. The lithology of the well will be determined by drill cuttings. Drill 
cuttings and purge water will be containerized and left the Boca Chica Contractors Laydown Yard until 
the sampling results are received and validated. 

Each of the five monitoring wells will be purged and sampled with low flow pump (peristaltic) except for 
volatile and semivolatile organic compounds. The wells will be purged at a rate of 300 milliliters per 
minute by dedicated Teflon tubing. Purge water readings will be taken for every gallon for pH, 
conductivity, temperature, dissolved oxygen, turbidity and salinity, A minimum of 3 well volumes will be 
removed from the well even if the purge water parameters stabilize. B&R Environmental experience 
with sampling at this site indicates a turbidity problem is experienced with samples taken with a bailer. 
Therefore, ail samples for metals, PCBs, pesticides, herbicides, and cyanides will be performed with the 
pump and tubing. in addition, volatile and semivolatile organic compounds will be carefully obtained with 
a dedicated (laboratory clean) bailer to reduce the turbidity in the samples to the maximum extent 
practicable. The locations of the new monitoring well (Sl MW-7) and four monitoring wells to be sampled 
(KMW 06, KWM 07, SlMW-5, MW 4-1) are shown in Figure 4-2. The number and type of saimples 
proposed for collection and subsequent laboratory analyses are listed in Table 1. 

Health and Safety 

B&R Environmental staff will adhere to the Health and Safety Plan Mod. 02 dated 10 July 1996 since the 
field activities are identical to those utilized in the recent fieldwork at NAS Key West. In addition, the 
plan addresses SWMU 1 contaminants and drilling hazards as B&R Environmental performecl fieldwork 
at this unit during January 1996. 

Field Staff 

SwttpFlickinger B&RE Aiken Field Operations Leader 
Paul Calligan B&RE Tallahassee Geologist 

Brown & Root Environmental 3 11 /‘I 4196 



Table I - SWMU 1 Sample Number and Analytical Fractions 

The following is a summary of the groundwater and QC samples that will be obtained during this field investigation: 

Analytical Fraction Analytical Bottles Number Duplicate Rinsate Field Trip Total 
Method of Samples Blanks Blank Blanks Samples 

Samples (Aqueous) (Aqueous) (Aqueous) 
Appendix IX Volatile SW-8461 40 ml 5 1 1 1 3 11 
Organic Compounds 8260 present. 

HCL 
Appendix IX SW-8461 (2) 1 titer 5 1 1 1 0 8 
Semivolatile Organic 82708 amber 
Compounds 
Appendix IX SW-8481 (2) 1 liter 5 1 .1 1 0 8 
Pesticides and PCBs 8081 amber 
TAL Metals and CLP SOW 500 ml 5 1 1 1 0 8 
Cyanide (Filtered) ILMO 3.0 presetv. 

POlY 
each 

HN03/ 
NaOH 

TAL Metals and CLP SOW 500 ml 5 1 1 1 0 8 
Cyanide (Unfiltered) ILMO 3.0 preserv. 

POlY 
each 

HN03/ 
NaOH 

Appendix IX SW-846/ (2) 1 liter 5 1 1 1 0 8 
Herbicides 8151 amber 

TOTAL 30 6 6 6 3 51 

Br* ’ & Root Environmental ’ 4 11114l96 
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ANALYTES DETECTED IN GROUNuhATER AT SWMU 1 IN NOVEMBER 1996 
? 
i 

BA PLE FRA TI N PARAMFlER WULT UNITS QUAL M co 
SlMW-7 M Aluminum 1240 UGR J 

KWM07-F M Arsenic 14.8 UGR J 

MW4-1 M Arsenic 11 UGR J 

MWCI-F u Arsenic 8.5 UGR J 

SlDPGW M Anenic 6.Q UGIL J 

SlDPGW-F hl Arsenic 8.3 UGR J 

Sluw-5 M Arsenic 5.2 UGIL J 

KWMO7 M Calcium 51m UGR 

SlDPGW-F M Calcium 512WO UGR 

SlMW-7 M Calcium 5loco.J IJon. 

SIMW-5 M CalClUrn 452ooo LEA 

KWMOB M Calcium 448oQO UGlL 

SlMW-5-F M Calcium 43wxl UGIL 

SlDPGW-F M Copper 7.3 UGR 

51 OPGW M CoPper 5 UGIL 

SIMW-7 U Copper 4.1 UGR 

KWM07 M CoPPar 4.1 UGIL 

KWMDB-F M copper 3.5 UGIL 

toNMoe M CoPPar 3.3 UGIL 

Slhw-7 M Iron 1500 UGII 

SIMW-7-F M Imn OQQ UGR 

MW4-1 M Imn 354 UGR 

SlDPGW-F M Lead 5.2 UGIL J 

KWMO? M Lead 3.6 UGIL J 

SlDPGW M Lard 3.4 UGlL J 

KwUO7-F M Lead 3.1 UGK J 

SIMW-5-F M Lead 2.7 UGA J 

KWMO5F M Lead 2.2 UGR J 

MW4.1 M Magnesium 117OOOOOO UGR 

KWMO’I-F M UaQnssium 127OCQtl UGIL 

KWMM) M Magnasium 104oDOO UGR 

SIMW-5 U MaQnasiUfII QQmxl UGR 

SlDPGW-F U uaQnssium Q0sMM UGR 

SlDPGW U Magnesium Q78000 UGR 

SIMWSF U ManQanese 10.6 UGR J 

SlMW-7-F M Manganess 6.4 UGR J 

SlMW-5 U M.XCUty 4.6 UGR 

KWMOB U M8Wll-f 0.13 UGR 

SIMW-7 M M.XCUly 0.11 UGR 

SlMW-7 U Nickel 2.8 UGR J 

SlcJPGW M Nickel 2.5 UGR J 

Page 1 of 2 

KWMO’I-F M Antimony 

KWM08.F M Arsenic 

KWMO7 U AlSAC 

KWMOB M Arsenic 

Slh4W.7.F M AlWlliC 

SIMW-IF M Arsenic 

Sl MW-7 M Arsenic 

KWMOI-F M Calcium 

SIMW-7-F M Calcium 

SIDPGW M Calcium 

h4W4-1 hi Calcium 

MWCl-F u Calcium 

KWUOEF M Calcium 

SlMw-5.F M CoPPer 

SlMW-7-F M CoPPar 

kWh407-F M CoPPer 

MW4-1-F M CoPPer 

Mw4-1 M CoPPar 

SlW.5 M Copper 

SlDf’GW-F M Imn 

SIDPGW M Iron 

Mw4-1-F M iron 

SlMw-7-f M Lead 

Slhw.7 M Lead 

KwMo8 M Lead 

SlhlW-5 M Lard 

Mw4-l.F M Lead 

MW4.1 M Lead 

KWMO7 M Magnesium 

MWCl-F M Mapnesium 

KWMD5F M Magnesium 

SlMW-7-F M MaQnesium 

si MW-7 M Magnesium 

SIMW.S-F M Magnesium 

SlMw-5 M Manganesa 

SIMW-Y hi Manganese 

SIDPGW M MWCUry 

MW4-1 M Mercury 

S1DPGW.F M MWJfy 

SIDPGW-F M Nickel 

SlUW-7-F M Nickel 

4.8 UGiL J 

12.3 UGR J 

10.3 UGR J 

7.0 UGIL J 

8.3 UGIL J 

5.l3 UGn. J 

5.2 UGR J 

516owl UGR. 

512Mx) UGR 

504ow uG/L 

49x03 UGR 

44oMxl lJGn 

438Ow UGR 

5.2 UGlL 

4.3 UGR 

4.1 UGR 

3.8 UGR 

3.5 UGR 

2.7 UGA 

1040 UGlL 

Q0.3 UGIL 

330 UGIL 

3.8 UGR J 

3.5 IJGIL J 

3.2 UGR J 

2.8 IJGL J 

2.4 UGR J 

2.2 UGn. J 

l28aOOQ UGR 

114OwI UGlL 

lOZOO@ UGR. 
-- 

Q34ooo UGR 

Q82ooO UGR 

Q00ooa UGIL 

102 UGR J 

5.i UGL J 

0.14 UGR 

0.11 UGR 
- 

01 UGR 

27 UGR J 
- 

24 UGIL J 
---___-__. 

26-Feb-97 



ANALYTES DETECTED 1N GROUNDWATER AT SWMU 1 IN NOVEMBER 1996 

; 
KWM07-F M Nickel 1.7 UGA J 

KWM07-F M Potassium 428ooo UGA 

KWMO7 

hlW4.1 

R W’JLT UNITS QUA’ 
Potassium 432wO UGA 

Potassium 382ooo UGR 

MWCI-F M Potassium 

KWMO0.F M Potessium 

300ooo UGA 

328000 UGII 

Kwhma 

SlMW-5 

M 

M 

Potassium 

Pobssium 

334m UGA 

32cmu UGR 

SIMWS-F M 

Sl MW-7 M 

Potessium 

Potassium 

312aIO LIGA 

306aN UGA 

SIMW-7-F M 

SIDPGW M 

Potassium 

Potessium 

31oooo UGA 

300000 UGA 

SIDPGW-F M Pohssium 3oaooo uon KWMO7 M Sodium 12lwoM) UGA 

KWM07-F M Sodium 11eOOOQLl UGA 

h4Wdl-F M Sodium 1omoiFJ UGA 

Mw4-1 M Sodium 103woM) UGA 

KWMOe u Sodium 8300000 UGA 

KWMO5F M Sodium QfOKIOO UGA 

SlMW-5-F M Sodium 00m UGA 

SlhiW-5 M Sodium 00m UGll 

SIMW-7-F M Sodium 062OOW UGA 

SIDPGW-F M Sodium 052Mx)o UGA SIDPGW M Sodium 040oooo UGA 

SlMW-7 M Sodium 04.9ocoO UGA 

SlhlW-5-F M Thallium 2.5 UGA J 

KWMO7.F M 

SlMW-7-F M 

Thallium 

Vanadium 

8.2 UGA J 

2 UGA J 

KWMOB 

Slhwf-7 

OS 

CIV 

1,3dichlombenzene 

2-butanone 

5 UGA J 

7 UGA J 

sit&v-7 ov 1.2-dibromK3-chlompmpane I UGA J 

SIDPGW ov 2.butanone 3 UGR J 

Slhlw-7 

SIDPGW 

ov 

ov 

Zhexanone 

Cmsthyl-2.penbnone 

0.30 UGA J 

3 UGA J 

Sl hav-7 ov 4-mbthvl-2-wnbnone 3 UC/L J 

KwM07 ov Chlombsnzsne 3 UGR 

KWMOS ov Chlorobanzene 0.31 UGA J SIMW-5 ov Oibromochlommetine 2 UGR 

KWMOT 

KWM07 

ov 

ov 

Dibmmomsthans 

Tmns-1 .Zdichloroelhens 

0.27 UGR J 

0.43 UGA J 

Slhw-7 

SlMW-7 

ov 

ov 

Dibromomethenb 

Trens-l&dichloro-2-butene 

0.27 UGA J 

1 UGA J 

KWMOT ov Vinyl chloride 2.8 UGA KwMo0 ov Vinyl chloride 2 UGA J 

Page 2 0: 2 37 
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Groundwater Sampling Data Results 
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NOVEMBER 1996 GRO”NDWAT:R SAMPLING DATA FROM SWMU 1 

\ 
j 

$3AMPLE FRACTION PARAMETFR 
hw4-1 HERB 2.4.5T 

Sl DPGW HERB 2,4,5T 

SlMW-5 HERB 2.4,s.T 

SlMW-5 HERE 2.4.5TP (dlm4 

KwMo% HERB 2,4,5TP (sihw) 

MwcI HERB 2.4.5TP (rihw) 

MW4-1 HERB 2.4-D 

Slh4WS HERB 2,4-D 

WMo8 HERB 2,4-D 

SlMw-7 M Alumhum 

MW4-1 M Aluminum 

SlDFGW M Aluminum 

SIMW-5-F M Aluminum 

SlMw-7-F M Aluminum 

KWM07-F M Aluminum 

KWMOB M Antimony 

KVVM07.F M Antimony 

KWMOB-F M Antimony 

SlDPGW-F M Antimony 

SlDPGW M Antimony 

SlMW-5-F M Antimony 

KWM07-F M Arssnic 

hlW4-1 M Arsenic 

MW4-1-F M Amanic 

SlDFGW M Arsenic 

SlDPGW-F M AfSdC 

Slhw-7 M Arsenic 

SlMW-7 M Barium 

S1DPGW-F M Barium 

Kwhm M Barium 

SlhfW-5 M Batium 

KWM07-F M Barium 

h4W4-1 M Barium 

KwMo6 M Beryllium 

UWMO7 M Beryllium 
-.^_- 

SIMW-7 M Beryllium 

SlMW-7-F M Beryllium 

SlMWS-F M Beryllium 

KWMOG-F M Beryllium 

KWMOI-F M Cadmium 

KWMOG M Cadmium 

RESULT VW QUAL 
0.11 UGR U 

0.11 UGR U 

0.11 UGR U 

0.11 uG!L U 

0.11 UGR U 

0.11 UGA U 

0.11 UGR U 

0.11 UG/L u 

0.11 UGlL U 

1240 UGA J 

6.8 UGA UJ 

8.8 UGR UJ 

0.8 UGR UJ 

8.8 UGA UJ 

8.8 UGR UJ 

5.2 UGR U 

4.8 UGR J 

4 UGA U 

3.5 UGR U 

3.2 UGR u 

2.8 UGR U 

14.8 UGR J 

11 UGR J 

a.5 UGR J 

6.8 UGR J 

6.3 UGR J 

5.2 UGR J 

24.4 UGR U 

24.2 UGR U 

23.8 UGR U 

17.5 uon U 

18 UGR U 

11.4 UGR U 

0.09 UGR UJ 

0.08 UGR UJ 

0.09 UGR UJ 

0.09 UGR UJ 

0.09 UGR UJ 

0.09 UGR UJ 

0.7 UGR U 

0.3 UGIL UJ 
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# P 
KWMO7 HERB 2,4,5-T 0.11 UGk U 

KWMO8 HERB 2.4857 0.11 UGR u 

SlMW-7 HERB 2.4.5T 0.1 UGfL U 

KWMOY HERB 2.4.5TP (sihx) 0.11 uG& U 

Sl DPGW HERE 2,4.5TP (slhex) 0.11 uon U 

SlMW-7 HERB 2.4.5TP (sihw) 0.1 UGA U 

KwMO7 HERB 2.4-O 0.11 UGk U 

SllJFGW HERB 2.4-O 0.11 UGR u 

Slh4w.7 HERB 2.4-D 0.1 UGR U 

MW4.1-F M Aluminum 8.8 win. UJ 

KWMO8 M Aluminum 8.8 uG/L UJ 

SMW-5 M Aluminum 8.8 UGJL UJ 

KWMW M Aluminum 8.8 UGn UJ 

KwMO7 M Aluminum 8.8 UGn. UJ 

SIDPGW.F M Aluminum 6.8 UG/L UJ 

KWM07 M Antimony 5 UGIL U 

MW4-1-F M Antimc+y 4.2 UGK U 

SlMW-7 M Antimony 3.Q UGIL U 

SlMW-7-F M Antimony 3.4 UGn U 

SlMW-5 M Antimony 2.Q UGA U 

MW4-1 M Antimony 2.8 UGR U 

KWMo&F M Arsenic 12.3 UWL J 

KWM07 M Arsenic 10.3 UGn J 

KwMo6 M Arsenic 7.8 UGIL J 

SIMW-7-F M Arsenic 8.3 UGIL J 

SlMW-5-F M ArSbniC 5.8 UGR J 

SluW-5 M Anenic 5.2 UGh J 

KWMO3-F M Barium 24.3 UGIL U 

SIMW-7-F M Barium 24.1 UGR U 

SlDPGW M Barium 238 UGR U 

SlMW-5F M Barium 174 UGR U 

KWM07 M Barium 15.3 UGR U 

MW4-1-F M Barium 11.2 UGR U 

SlOPGW M Beryllium 009 UGR UJ 

KWM07.F M Beryllium 0.09 UGIL UJ 

hfW4.1-F M Berylfium 
_ __ 
“.bY iiGii. iA 

SlDPGW-F M Beryllium 008 UGR UJ 

hw4.1 M Beryllium 009 UGR UJ 

SlMw-5 M Beryllium 0.W UGIL UJ 
___.._-.. 

Slh4W.SF M Cadmium 03 UG/L UJ 
-..---..---- --- 

SlMW-7 M Cadmium 03 UGlL UJ 
_-.-- -___-.- -.-.-.-.- ..___ 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

SAMPLE FRACTION PC 

KWMO’I- M Cadmium 0.3 UGh UJ 

SlMW-7-F M Cadmium 0.3 UGii UJ 

KWMOB-F M Cadmium 0.3 UGA UJ 

MW4-1-F U Cadmium 0.3 UGn UJ 

KWM07 M Calcium 518wO uG/L 

SlDPGW-F M Calcium 512000 -UGIL 

Sl t&W-7 M Calcium 5IwoO UGII. 

SIMW-5 M Cakium 452OGO UGA 

KWMO8 hl Calcium 44NOO UGtL 

SlMW-SF M Calcium 438OKl UGR 

SIDPGW-F M Chromium 0.7 UGR - U 

KWMO7 M Chmmium 0.7 UGR U 

SlDPGW M Chromium 0.7 UGR U 

MW4-1 -F M Chromium 0.7 WA U 

SlMW-7-F M Chromium 0.7 UGn U 

h4W4-1 M Chromium 0.7 UGiL U 

KWMO‘I-F M Coban 1.2 UGR U 

SlMW-5 M Cobalt 0.7 UGR UJ 

MW4-1 M Coban 0.7 UGIL UJ 

MW4.1-F M Cobalt 0.7 UGR UJ 

KWMOB-F M Cobalt 0.7 UGA UJ 

KWMOB M Cobatt 0.7 UGR UJ 

SlOPGW-F M CoPpsr 7.3 UGrL 

SlDPGW M CoPPer 5 UGiL 

Sl MW-7 M CoPPer 4.1 UGIL 

KWMOT M Copper 4.1 UGiL 

KWMIX-F M CoPPer 3.5 UGA 

KWMO8 M Copper 3.3 UGK 

KWMDB M Cyanide 2.8 UGrL U 

KWM07-F M Cyanide 2.8 UGA U 

SlMw-5 M Cyanide 2.8 UGR U 

SlDFGW-F M Cyanida 2.8 UGA U 

SlMWd M Cyanide 2.8 UGR U 

MW4-1-F M Cyanide 2.9 UGIL U 

Sl MW-7 M Iron 1500 UGR 

SlMW-7-F M IfOIl 999 UGA 

MW4-1 M Iron 354 UGA 

SlMW-5 M Iron 2.3 UGrL U 

KWMO6 M Iron 2.3 UGR UJ 

KWM07.F M Iron i.3 UGR U 

SlDPGW-F M Lead 52 UGlL J 

Page 2 of 

SAMP & FRACTION PARAYpER RESULT UNITS QUAL 
h4W4-1 M Cadmium 0.3 UGR UJ 

Sl DPGW M Cadmium 0.3 UGrL UJ 

SIDF’GW.F M 

Slh4vw5 M 

Cadmium 

Cadmium 

0.3 UGA UJ 

0.3 UGn UJ 

KWMO’I-F M Calcium 516000 UGA 

SlMW-7-F M Calcium !mooo UGA 

Sl DF’GW M Calcium w4ooa UGR 

hw4-I M Calcium 4xQOO UG!I. 

MW4-1-F M Calcium 44OwO UGIL 

KWMO8.F M Calcium 08000 UGA 

WMO6 M Chromium 0.7 UGA U 

SlMW-5-F M 

KWMO’I-F M 

Chromium 

Chromium 

0.7 UGn U 

0.7 VGA U 

Sl MW-5 M Chromium 0.7 UGIL U 

KWMOaF M Chromium 0.7 UGIL U 

SlMW-7 M Chromium 07 UGA U 

SIMW-5-F M Cuban 0.7 UGII. UJ 

SlMW-7 M Cobalt 0.7 UGA UJ 

SlMW-7-F M coban 0.7 UGR UJ 

SlDPGW M Cobail 0.7 UGK UJ 

KWM07 M Cobalt 0.7 UGR UJ 

SlOPGW-F M Coban 0.7 UGIL UJ 

SlMW-5-F M CoPPer 5.2 UGrL 

SIMW-7-F M CoPPer 4.3 UGR 

KWM07.F M CoPPer 4.1 UGA 

MW4.1.F M Coppsr 3.8 UGR 

MW4-1 M comer 3.5 UGR 

SlMW-5 M Ww 27 UGlL 

SlMW-5-F M Cvlnide 2.8 UGR U 

KWMO5F M Cyanide 2.8 UGR U 

hiw4-1 M 

Sl MW-7-F M 

Cyanide 

Cyanide 

2.9 UGR U 

2.9 UGR U 

SIDPGW M Cvanide 28 UGA U 

kWMO7 M Cyanide 2.8 UGR U 

SlDPGW-F M Iron w-lo UGR 

Sl DPGW M 

MW4.1-F M 

SlMW-5-F M 

KWMDB-F M 

KwMO7 M 

SlMW-7-F M 

Iron 

Iron 

iron 

IrOn 

Irun 
-- 

Lead 

988 UGA 
- 

330 UGR 

23 UGR U 

23 UGR UJ 
-___.-- 

2.3 UGlL UJ 
__-.--_l_ - 

39 UG/L J 
____ -..- ---- ---_-_ 



NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

;iPMPI E FRACTION PARAMETER 
KWMO7 u Lead 

SILIPGW U Lead 

KWM07-F M Lead 

SIMWSF M Lord 

Mwd1 M Lead 

MW4-1 M Magnesium 

KWM07-F M Magnesium 

KWMOO u Magnesium 

SIMW-5 u Magnesium 

SIDPGW-F U Magnesium 

SIDPGW u Magnssium 

SlhlW.5.F U Manganese 

SIMW-7-F M Mangmess 

SlDPGW-F U Manganesa 

KwM07 u Manganese 

MW4-1-F u Manganese 

KWMO&F u Manganese 

SlMW.5 u MBEUry 

KWMC% M MW0Jt-y 

MW4-1 u MWZJ~ 

MW4.l.F M M.XCU~ 

SlDPGW-F U MWCUry 

Slhh’Jd-F M MWCUfy 

SlMW-7 u Nicks1 

SIDPGW u Nickel 

KWM07-F M Nickel 

MW4.I-F u Nickal 

KWM07 M Nickel 

SIMW-5 u Nickel 

KWMO7 M Potassium 

Mw4.1 M Pobrsium 

KwMoa M Potassium 

SlMW.5 M Potassium 

SlMW-7-F U Potassium 

SlDPGW M Potassium 
-. -~ 

S1DPGW.F M Sitver 

KWMO‘I-F M Silver 

KWMO6 M Sihrer 

KWM06.F u Silver 

Slhw-5-f M Sihw 

SlDPGW M Silver 

3.8 UGR J 

3.4 UGR J 

3.1 UGlL J 

2.7 UGK J 

2.2 VGIL J 

117oooooO UGR 

127CCtIO UGrL 

104MMo UGR 

QQmoo UGR 

Qrn UGA 

87aow UGR 

10.6 UGlL J 

8.4 UGIL J 

4.0 UGR UJ 

0.4 UGR UJ 

0.4 UGIL UJ 

0.4 UGR UJ 

4.6 UGlL 

0.13 uG/L 

0.11 UGn. 

i 0.1 UGn4. V 

01 UGIL 

0.1 UGn U 

2.9 UGA J 

2.5 IJGJL J 

1.7 VGIL J 

1.2 UGIL UJ 

1.2 UGA UJ 

1.2 UGR UJ 

43zxm UGiL 

362ooo UGlL 

334ow UGIL 

32w.xa VGA 

HWOO UGR 

3Oacw UGA 

0.87 UGtl. U 

0.7 VGR U 

0.7 UGR U 

0.7 UGR V 

0.7 UGIL U 

0.7 UG/L U 
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SIMW-7 M Lead 

KWMOO M Lead 

SIMW-5 M Lead 

MWCI-F M Lead 

Kwm M Lead 

KWhm7 M Magndum 

MW4-I-F M Magnesium 

KWMOM M Magnsslum 

SIMW-7.F M Magnasium 

Sl MW-7 M Magnesium 

SIMW-5.F U Magnesium 

SIMW-5 M Manganese 

Slhw-7 M Manganese 

SlDPGW M Mangmese 

KwMo8 M Mangmass 

MW61 M Manganese 

KWMOI-F M Manganese 

SIDPGW M Marcury 

SlMW-7 M MCWCUry 

KWMOT M MWJ8-y 

SlMW7-F M MSVAI~ 

KWMOEF M Mt+Ury 

KWM07-F M Mercury 

SIDPGW-F M Nickel 

SlhlW-7-F M Nickel 

KWMOSF M Nickel 

MWC1 M Nickel 

KWMDB M Nickel 

SIMW-5-F M Nickel 

KWMO7-F U Potassium 

MW4-1-F M Polassium 

KWMO5F M Potassium 

SIMW-SF M Potassium 

SIMW-7 M Potassium 

SlDPGW-F M Potassium 

SlMW-7-F M Siber 

MW4-1 M Sihw 

Slhw-5 M Silver 

KWMOT M Sibar 

SlMW-7 M silver 

MW4-I-F M Silver 

35 UGiL J 

3.2 UGA J 

2.8 UGIL J 

2.4 UGK J 

2.2 VGR. J 

120OwQ UGn. 

114OwO UGA 

1020000 UGn. 

884Ga UGR 

Qlx?ooo UGIL 

lleaoca UGn. 

10.2 UGA. J 

5.1 UGtL J 

4.2 VGR U 

0.4 uG/L UJ 

04 UGR UJ 

0.4 UGA UJ 

0.14 UGR 

0.11 UGR 

01 UGR U 

0.1 VGII. V 

0.1 UGR U 

0.1 UGR U 

2.7 UGIL J 

2.4 IX/L J 

1.2 UGR UJ 

1.2 UGR UJ 

1.2 UGR UJ 

1.2 UGR UJ 

428MM UGR 

35m UGR 

326ooo UGR 

312oMl UGR 

308wo UGR 

3omca UGR 

0.7 UGR U 

0.7 UGR U 

0.7 UGR U 

0.7 UGR U 

0.7 UGR U 
--__-_- 

07 UGlL U 
-.-_____ ~. 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

~FRACTlONPARAMFtFR 

KWMO7 M Sodium 

MW4-1 M SQdlum 

KWMM) M Sodium 

SIMWS U Sutium 

Sl MW-7-F U Sodium 

SlDPGW M Scdium 

tCWM07-F M Thallium 

MWd1 M Thallium 

Slhw-5 M Thallium 

SIDPGW-F U Thallium 

UWMO7 M Thallium 

SlMWJ-F M Thallium 

SlDPGW-F U Vanadium 

SlMW-7-F U Vanadium 

KWMOBF M Vanadium 

KWMO6 M Vanadium 

MW4-1 U Vanadium 

MW4-I-F M Vanadium 

KwMoe U Zinc 

Sl MW-S-F M Zinc 

SIDPGW M Zinc 

KWMO’I-F M Zinc 

Slhwv-7 M Zinc 

MW4-1 M Zinc 

SlMW-7 OS 1.2,4,5-tsbrchlombsnzene 

SlDPGW OS 1,2.4,5.tstwhlarobenrans 

KWMO3 OS 1,2,4,5-tstnchlorobsnrene 

SlDPGW OS 1.2,4-trichlombenznrsna 

SlMW.5 OS 1,2,Ctrichlorobanzens 

MW4-1 OS 1,2,4-ticblomben~sne 

SlMW.7 OS l,Z-dichlorobsnzene 

SIMW-5 OS 1,Zdichiwobwaens 

MW4-1 OS 1,2-dichlombsnzsne 

SlMW-7 OS 1.3,~lrinitrobmnzens 

KWMOti OS 1,3.5-trinitrobenzcna 

MW4-1 OS 1.3.5.trinitrobcnzene 

SlDPGW OS 1.3-dichlorobsnzons 

SlMW-5 OS 1.3dichlorobenzena 

MW4-1 OS 1,3.dichlorobenzens 

SIMW-7 OS 1 .3-dinitmbcnrene 

KWM07 OS $.3.d~nitmbcnrcne 

RESULT UNITS QUAI 

12lOOaOO VGA 

10300000 UGA 

03c#oo UGA 

eit2oooO UGR 

8&MOOO UGR 

e4m UGA 

8.2 UGIL J 

2.5 UGA UJ 

2.5 UGA UJ 

2.5 UGA UJ 

2.5 UGA UJ 

2.5 UGA J 

2.5 UGR V 

2 UGA J 

0.9 UGA UJ 

0.0 UGA UJ 

0.9 UGA VJ 

03 UGA UJ 

0.4 UGA UJ 

0.4 UGA UJ 

0.4 UGA UJ 

0.4 UGA UJ 

0.4 UGA VJ 

04 VGA VJ 

10 UGA U 

10 VGK V 

10 UGA V 

10 UGA U 

IO UGA U 

10 UGA U 

IO UGA U 

10 UGA U 

10 UGA U 

50 UGA U 

50 UGA U 

SO VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 
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KWM07-F M Sodium 1lwuOOO LIGA 

MW4-1 -F M Sodium 101alOca UG5 

KwMCitl-F M Sodium QloowO UGA 

SlMW-5-F M Sodium eo2wlouGA 

SIDPGW-F M Sodium esm UGA 

SIMW-7 M scdlum e4fxmouGA 

KWMO5F M maIlIum 2.5 UGA UJ 

KWMOe M Thallium 2.5 UGA UJ 

SlDf’GW M Thallium 2.5 UGA UJ 

MW4-I-F M Thallium 2.5 UGA UJ 

SIMW-7-F M Thallium 2.5 UGA UJ 

SIMW-7 M Thallium 2.5 UGA UJ 

SlMW-7 M Vanadium 2.3 UGA U 

SlDPGW M Vanadium 1.8 UGA U 

SIMW-5-F M Vanadium 0.9 VGA UJ 

KWM07-F M Vanadium 0.9 tm UJ 

SluW-5 M Vanadium 0.9 UGA UJ 

KwMO7 M Vanadium 0.6 UGA UJ 

SIDPGW-F M Zinc 0.4 UGA UJ 

MWM-F M Zinc 0.4 WA UJ 

KWMOtkF M Zinc 0.4 UGIL UJ 

SIMW-5 M Zinc 0.4 VGR UJ 

KWMO7 M Zinc 0.4 m/L UJ 

SIMW-7-F M Zinc 0.4 UGR UJ 

SIMW-5 OS 1.2.4.5tetmchlombenzene 10 UGR U 

Mw4-1 OS l.2,4.!%tetmchlombann~ 10 UGR U 

KWM07 OS 1,2,4,5tetrschlorobsnrens IO UGA U 

SIMW-7 OS 1.2.4~tdchlombenrsns IO UGA U 

@NM07 OS 1.2.4.tdchlombsnzens 10 UGA U 

KWMOB OS 1.2.4.trichlorobenzsns 10 UGA U 

SlDPGW OS l.Zdichlorob?nzsne 10 VGII. U 

KWMO8 OS 1,Zdichlombsnzsne 10 VGA U 

KWMO7 OS 1.2dichlorobsnzsne 10 UGA U 

SlDPGW OS 1.3,~.binitrobenzene 50 UGA U 

SIMW-5 OS 1.3.5.trinitrabenzsns 50 UGR U 

KWM07 OS 1.3.5.tfinihobenzans xl UGR U 

saw-7 OS 1.3.dichlombentens 10 UGR U 

KWM07 OS 1,3dichlorobenzens 10 UGR U 

KWMOS OS 1.3dichtorobenzene 5 UGR J 

SlDPGW OS 1.3.dinitmbenzene 10 UGlL U 
___--.- 

KWMOO OS 1.3.dinitrobenrene 10 UGlL U 
- 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

SlMW-5 OS 1.3dinitrobbnzbne IO UGIL U 

SIDPGW OS 1.4.dichlombenrenb IO UGR U 

SlMW-7 OS 1,4-dichlorobbnzenb 10 UGrL U 

KWMW OS 1,4dichlorobenrenb 10 UGIL U 

SIMW-5 OS 1.4dioxene 10 UGR U 

SlDPGW OS 1.4-dibxbne 10 UGIL U 

MW4-1 OS 1,4diiI!xne 10 UGR U 

Slhlw5 OS 1,4-naphthoquinonb 10 UGrL U 

Sl DPGW OS 1,Cnbphthoquinonb 10 UGIL U 

MW4-1 OS 1,4-naphthoquinonb 10 UGII. U 

SlhfW-7 OS I-nrphrhylbmine 10 UGrL U 

KWMW OS I-nbphthylsmine 10 UGIL U 

KWM07 OS 1-nbphthyibmine 10 UGrL U 

Slhw-7 OS 2.3.4.Stbtrbchlomphbnol 10 UGR U 

MW4-1 OS 2,3.4,6-tbtrbchiomphend 10 UGA U 

SIMW-5 OS 2.3.4,6-tetrechlomphbnol 10 UGR U 

Sl w-7 OS 2,4.5-trichbmphbnd 10 UGlL U 

SlMW-5 OS 2,4.5.trichlorophenol 10 UGrl. U 

Mw4.1 OS 2,4,6&ichlorophbnol 10 UGrL U 

Sl DPGW OS 2.4.6.trichbrophbnd 10 UGR U 

SlhlW-7 OS 2,4.6-bichbrophbnol 10 UGA U 

KwM07 OS 2.4.~hichbrophbnol 10 UGR U 

SIMW-5 OS 2.4-dichlorophenot 10 UGR U 

SlDPGW OS 2,4dichbrophbnd 10 UGrL U 

KWMOT OS 2,4dichbmphenol 10 UGk U 

SlDPGW OS 2.4dimethyiphbnd 10 UGA U 

SlMw.5 OS 2.4dimethyiphbnd 10 UGlL U 

twMo6 OS 2.4dimbthylphbnol 10 UGR U 

SlhlW-7 OS 2.4-dinitmphenal ‘20 UGR U 

SlMw.5 OS 2,4~dinitmphenol 20 UGR U 

IWMW OS 2.4.dinitrophend 20 UGA U 

SIMW-5 OS 2,4&&&lubr~e 10 UGiL U 

SIMWJ OS 2.4dinitrotduenb 10 UGR U 

lwMo6 OS 2,4-dinitrotdubnb 10 UGh U 

SIMW-5 OS 2.6.dichlorophbnol 10 UGR U 
-- 

SlDPGW OS 2.8.dichlorophencl 10 UGII. U 

KWM07 OS 2.6.dichlorophbnol 10 UGR U 

., 
SlDPGW OS 2.6.dinibotolubne 10 UGlL U 

SlMW-5 OS 2.6.dinitrotoluenb 10 UGK U 

MW4-1 OS 2.6.dinitrotolubnb 10 UGR U 

SlDPGW OS 2-acetylaminofluorbnb 10 UGR U 
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MPLE 
MW4-1 

SIMW-5 

MW4-1 

KWMO7 

SIMW-7 

Kwhlo6 

KwM07 

SlMW-7 

Kwhio6 

uwMO7 

SlDPGW 

hlw4-1 

s1Mw-5 

SIDPGW 

KWMW 

KWMO7 

SlDPGW 

KWMW 

KwuO7 

SIMW-5 

MWC1 

KWMW 

SIMW-7 

MW4-1 

KwMo6 

SlMW-7 

KwMO7 

hw4-1 

SIDPGW 

h4w4-1 

KWMO7 

SlDPGW 

MW4-1 

KWMO7 

SIMW-7 

hlW4-1 

KWMW 

SIMW-7 

Kwh406 

KWMOT 

SlMW-7 

FRACTION PARAMETER R+5yl T UNITS QUA1 
OS l.Minitrobbnzenb 10 UGR U 

OS 1.4.dichlombbrubnb 10 UG5 U 

OS l.Cdichlomberubnb 10 lJG/L U 

OS 1,CdiChkNoberUbnb IO UGIL U 

OS 1,4diine 10 UGIL U 

OS 1,4-diolpne 10 La. U 

OS 1,4diokXlb 10 UGR U 

OS 1.4.nbphlhoqulnonb 10 UGR U 

OS 1,Cnbphthoqulwe 10 UGn U 

OS 1.Cnephthcqulnone 10 Lml U 

OS t-nbphthyibminb IO UGA. U 

OS l-nephthyltminb 10 UGR U 

OS 1-nephthylemine 10 UGA U 

OS 2.3.4,6.tetmchlorophbnol 10 UGR U 

OS 2.3.4.6-tbtmchtomphenol 10 UGR U 

OS 2.3.4.6.tbtrechlomphend 10 UGlL U 

OS 2,4,54richtorophbnd 10 UGR U 

OS 2.4.5trichtorophbnol 10 UGA U 

OS 2,4.5-bichlorophbnol to UGR U 

OS 2.4,Bbichbrophbnd 10 UGrl. U 

OS 2,4,6+ichlorophend 10 VGA U 

OS 2.4.6.btchlorophbnd 10 UGll. U 

OS 2.4dichlomphend IO UGrL U 

OS 2.4dichbrophenol 10 UGR U 

OS 2.4dichlorophenot 10 UGR U 

OS 2,4dimethyiphbnd 10 w/l. U 

OS 2,4dimethytphbnd 10 UGA U 

OS 2,4dimbthylphend 10 UGR U 

OS 2.4.dinitrophbnd M UGR U 

OS 2.4-dinitrophbnol 2u UGR U 

OS 2.4-dinitrophbnd M UGR U 

OS 2,4dinibotoluenb 10 UGA U 

OS 2.4dinitrotoluenb 10 UGR U 

OS 2,Cdinitrotolubnb 10 UGR U 
- 

OS 2.6~dichlorophbnol 10 UGR U 

OS 2.6dichlorophend 10 UGR. U 

OS 2,&dichlorophbnol 10 UGR U 
__-.- 

OS 2.6.dinitrotoluenb 10 UGR U 

OS 2.6dinitrotolubnb 10 UGR U 
- 

OS 2.6.dinitmtducnb 10 UGR U 
-- -~- -._-. 

OS 2.acetyiaminofluorene 10 UGlL u 
.--- - 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

SIMW-5 OS 2-acetyleminofkmrenb 

MW4-1 OS 2-bcbtylaminoiluorbnb 

SlMw-5 OS 2chloronbphthalene 

SlDPGW OS 2-chlomnaphthblenb 

KwMo6 OS 2chlomnbphthblbnb 

SlDPGW OS 2-chlomphbnol 

SIMW-5 OS 2-chlorophbnd 

KWMO7 OS 2~chlorophend 

SIMW-7 OS 2-meth+4,5dinHrophbnol 

SIDPGW OS 2-mbthyl-4.5dinkrophbrwl 

hlWC1 OS 2-ItIbthyl4.BdinRnJphbnOl 

SIMW-5 OS 2-mbthylnephthblbnb 

SlDPGW OS 2-methylnbphthbtene 

KwMo6 OS 2-methyinaphthelenb 

SIDPGW OS 2-methylphenol 

SIMW-5 OS 2-mbthyiphbnol 

MW4-1 OS 2-methylphenol 

Sl DPGW ’ OS 2-nbphthylbmlne 

KWMW OS 2.naphthyleminb 

KWMO7 OS 2-naphthylaminb 

SIDPGW OS 2-nitmbnlline 

SIMW-5 OS 2-nkroaniline 

KWMOT OS 2-nitroeniline 

Sl MW-5 OS 2.nitrophenol 

St DPGW OS 2.nkrophbnol 

KWMW OS 2-n’trophanol 

SlMW-7 OS 2-plcolinb 

stMw.5 OS 2.pkoline 

MWQ-1 OS Bpicdine 

SIDPGW OS 3.3’dichlorobenzidinb 

Sl MW-7 OS 3.3’diihlomhbnzidine 

h4w4-1 OS 3,Sdiihlombenzidine 

Sl hw-7 OS 3-methylcholanthrenb 

KwMO7 OS 3-mbth$cholbnthrbne 

KWMW OS Smbthyicholanthrbne 

SlMW-7 OS bnitroanilinb 

SlMW-5 OS 3.nitroaniline 

KWMW OS tnibobniline 

SIDPGW OS 4-aminobiphbnyi 

KWM07 OS 4-rminobiphbnyl 

KWMW OS 4-aminobiphbnyi 

10 UGA U 

10 UGA U 

IO UGR U 

IO UGIL U 

IO UGA U 

10 UGrL U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGR U 

10 UGA U 

10 UGA U 

10 UGA U 

IO UGR U 

IO UGA U 

10 UG5 U 

10 UGA U 

IO UGA UJ 

IO UGR UJ 

10 UGR UJ 

i0 UGR U 

10 UGA U 

IO UGK U 

10 UGA U 

10 UGIL U 

10 UGA U 

10 VGA U 

10 UGA U 

10 UGA U 

50 UGA U 

50 UGA U 

50 UGA U 

10 UGR U 

IO UGR U 

10 UGA U 

10 UGR UJ 

10 UGA UJ 

10 UGR UJ 

IO UGR UJ 

10 UGA UJ 

10 UGR UJ 

Page 6 of 

KWMW OS 2-acmtyibminothlorbnb 

KWM07 OS 2-bcbtyleminofluorbnb 

SlMW-7 OS 2-Ch~OD@lthblbnb 

MWQ1 OS P-chlomnaphttialbne 

KWMO7 OS 2thloronephtJxblbne 

SlMW-7 OS 2chlorophbnd 

KWMW OS 2chlorophend 

MW4-1 OS 2-chlomphend 

SlMW-5 OS 2.mbthyiJ.6dlnibophenci 

KWMW OS 2-mbthy(4.5dinitmphbnd 

KWM07 OS 2-mbthyld.6dinRrophbnd 

SlMW-7 OS 2-methylnbphthblbnb 

KWMO7 OS 2.mbthyinbphthblene 

MW4-1 OS 2-mbthylnephthblene 

Slhw-7 OS 2-methylphenol 

KWM07 OS 2-mbthyiphbnol 

KwMo6 OS 2-methylphenol 

Slhw-7 OS 2-naphthylbmlne 

MW4-1 OS 2.nbphthyisminb 

SlMw.5 OS P-nephthylamlnb 

Slhw-7 OS 2.nibobnilinb 

KWMW OS 2-nibobniline 

MWQ-1 OS 2.nibobnilinb 

SIMW-7 OS 2.nitrophenol 

MW4-I OS 2-nitrophenol 

KWMO7 OS %nftmphbnol 

SIDPGW OS 2-picoline 

KWMO7 OS Zpicoline 

WMW OS 2-picolinb 

SIMW-5 OS 3.3’-dichlorohenzidinb 

KWM07 OS 3,5-dichlorobbruidine 

KwMo6 OS 3.3’dichlombenzidinb 

SIDPGW OS 3-mbthyicholanthrenb 

MW4-1 OS 3-mbthyicholanthrbnb 

SlMW.5 OS 3.methyicholanthrbne 

Sl DPGW OS Snitroaniline 

MW4.1 OS 3-nitroanilinb 

KWMOT OS 5nitroaniline 

Sl MW-7 OS 4.aminobiphenyi 

SlhlW-5 OS I-aminobiphbnyl 

MW4-1 OS 4.aminobiphenyi 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

IO UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA u 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA UJ 

10 UGA UJ 

10 UGA UJ 

IO UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 VGA U 

10 VGA U 

10 UGR U 

10 UGA U 

50 UGR U 

50 UGR U 

50 UGA U 

10 UGR U 

10 UGA U 

10 UGA U 

10 UGA UJ 

10 UGR UJ 

10 UGA UJ 

10 UGA UJ 
- 

10 UGR UJ 
-.~ 

10 VGA UJ 
---- 
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NOVEMBER 1996 GROUNDWATLR SAMPLING DATA FROM SWMU 1 

UPLE FRACTION PARAMETFR 
Sl DPGW OS 4.bmmophsnvl phanvl ether 

RESULT UNITS QUAL 
10 UGA U 4-bromoohenti ohsnvl ether 10 UGA U 

SlhlW-7 

KWMW 

SlM-7 

SlMw-5 

KWM07 

Slhw-5 

Sl DPGW 

KwMoa 

SlDPGW 

SIMW-5 

Mw4-1 

SlhiW-5 

Sl DPGW 

KwM07 

OS 

OS 

4-bmmophenyi phenyi ether 

4-bmmophenyi phonyi ethsr 

10 LJGR U 

10 VGA U 

OS 4-chlom.3.methvlohend 10 UGA U 

OS 

OS 

10 UGA U 

10 UGA U 

OS 4chlomanilina 

OS 4chloroaniline 

10 UGA U 

10 UGA U 

OS 

OS 

OS 

OS 

4chlomaniline 

4chlomphenyl phenyl ether 

4-chtomphenyi phenyi ather 

Cchlomphenyl phenyl ether 

10 UGR U 

10 UGR U 

IO UGA U 

OS 

OS 

OS 

4.mathvlohsnol 

4.methylphenol 

4-methvtohsnol 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

SlhlW-7 OS 4-nitmanilina 10 UGA U 

SiMW-5 OS 4.nitroanilins 10 UGA U 

h4w4-1 

SlDPGW 

SlMw.7 

MW4-1 

SlDPGW 

KwMO7 

KWMW 

Sl hlW-7 

KWMO7 

MW4-1 

SlDPGW 

SlMW.7 

MW4-1 

Slhw-7 

SlMW-5 

KwM07 

SIDPGW 

SlMW-5 

KWMOT 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

4.nRroanilin* 

4-nitrophanol 

I-nihoohsnol 

4ktmphenol 

5-niiro.o.toluidine 

5-&w.o.toluidine 

bnitro-stotuidine 

7,12dimsthylbalu(e)an~~cen~ 

7.12dimsthylbenr(r)rnthncena 

7.12.dimeth~bstu(n)anthncene 

l .rdimethylpheneth~amine 

I,~dimsthyiphansthyllmins 

l ,~dimath~phensthyIrmine 

Acemphthane 

Acemphthene 

Acemphthene 

Acemphthylene 

Acenaphthylens 

Acenaohthvlcns 

10 UGA U 

20 UGA U 

20 UGA U 

20 UGR U 

10 UGA U 

10 VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA UJ 

10 UGA UJ 

10 UGA UJ 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U -~ 
Sl MW-7 OS Acttophenonc 10 UGA U 

51 hw-5 OS Acstophenonc 10 UGA U 

KWMW OS Acetophenone 10 UGA U 

s1 Mw-5 OS Aniline 10 UGA U 

SlMW.7 OS Aniline 10 UGA U 

Page7of 18 

MW4-1 OS 4.bromophsnyi phenyl ether 10 UGA U 

KWM07 

SIDPGW 

Kwhioa 

OS 

OS 

OS 

I-bromophsnyl phsnyi ether 

4chiom-3-mathy9phmd 

4chlom-%nsthylphenol 

IO UGA U 

10 UGA U 

10 UGA U 

MW41 

SIMW-7 

OS 

OS 

+Ehloro-5methytphsnol 

Qchlomaniline 

10 UGA U 

10 UGA U 

Mw41 

KWMO7 

Slhlw-7 

KWMO7 

KwMoa 

SlMW-7 

KWMW 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

4chlomrnlline 

4shloroanilins 

4chlompknyi phsnyl ether 

lchlomphenyl phsnyi ether 

4chlomphsnyl phenyi ether 

4-methyiphsnd 

4.msthyiphend 

10 VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

MW4-1 

SIDPGW 

OS 

OS 

I-methylphand 

4-nitroaniline 

10 UGA U 

10 UGA U 

KWMW OS 4.nitroaniline 10 UGA U 

KwM07 

SlMw-5 

KwMO7 

KWMW 

OS 

OS 

OS 

OS 

4.nitmaniline 

4.nitrophenol 

4.nitmphenol 

4.nitrophanol 

10 UGA U 

20 UGA U 

20 UGA U 

20 UGA U 

SlMW-7 OS 5.nibo.&oluidine 10 UGA U 

MW41 

SlMW-5 

SlDPGW 

SlMW-5 

KwMoa 

SlMW-5 

OS 

OS 

OS 

OS 

OS 

OS. 

10 UGA U 

10 VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA UJ 

KWMW 

KwM07 

SlDPGW 

KWMW 

hiW4-1 

SlMW-7 

KWMW 

MW4.1 

SlDPGW 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

l .adimsthylphanathyamine 10 UGA UJ 

~.adimethylphenemyfamine 10 UGA UJ 

Acemphthane 10 UGA U 

Acenaphthsns 10 UGA U 

Acenaphthbne 10 UGA U 

Acanaphthylene 10 VGA U 

Acenaphthyiene 10 UGA U 

Acenaphthyiene 10 UGA U 
- 

Acetophenone 10 UGA U 
-- 

MW4-1 

KWMO7 

SlDPGW 

KWM07 

OS 

OS 

OS 

OS 

Acetophenons 

Acetophenona 

Aniline 
- 

Aniline 

10 UGR U 
-____--~- 

10 UGA U 
-- -. 

10 UG/L U 
--- 

10 UGlL U 
_I_ _ ____....__ ~-.-~~ 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

KWMW OS Aniline 10 &A U 

Sl w-5 OS AllthRVL0Ile 10 UGA U 

SlDPGW OS AdhG%XW- 10 UGA U 

KWMO7 OS Anthmcene 10 UGn U 

SIMW-7 OS Anmite 10 UCVL U 

KWM07 OS Anmits IO UGA U 

KWMW OS Anmite 10 UGA U 

SIDPGW OS Bsnzo(aJsnthmcenr 10 UGA U 

stMW-5 OS Eanro(a)anthncene 10 UGn U 

MW41 OS BW-UO(il)MhrPCWl~ 10 UGA U 

SlMW-7 OS BWUOldDWC#l~ 10 UGA U 

SlMw-5 

Mw4-1 

OS 

OS 

Ssnzo(a)pymne IO UGA U 

BOlltOkhlVCOll~ 10 UGA U 

SIMWJ 

stMW-5 

OS 

OS 

Benzo(b)Ruonnthme 

f3enzo(b)Ruonnthsns 

10 UGA U 

10 UGA U 

KWMW OS BsnzolbNluomnthens 10 UGA U 

Sl w-7 OS Benzolg.h.ilpsrl(sne 10 UGA U 

SlDPGW OS 10 UGA U 

KWMO7 OS Benzo@,h,i)psrytans 10 UGA U 

sth4w-7 OS Benzolk)ttuomnthene 10 UGA U 

SlDfGW 

KWM07 

OS 

OS 

Bsrzo(k)ttuomnthsne 

Betuo(k)Ruonnthsne 

10 UGA U 

10 UGA U 

SlDffiW OS Benrvl alcohol 10 UGA U 

SlMwd OS Eeruyl rlcohol 10 UGA U 

MW4-1 OS Benti alcohol IO UGA U 

SlMW-5 OS 10 UGA U 

SlMW-7 OS 10 UGA U 

hw4-1 

SlMW-5 

OS 

OS 

Bis(2zhlorwthoxy)methrnb 

Sis(2shloroathtiether 

10 UGA U 

10 UGA U 

SlDPGW OS 10 UGK U 

KWMW OS Sis(2chloroethyi)ether 10 UGA U 

SIMW-7 OS Eis(Z-ethythexyi)phthalate 10 UGA UJ 

SIMW-5 OS t&(2-ethylhexyi)phthhrlots 10 UGA UJ 

MW4-I OS 10 UGA UJ 

SlMW-7 OS Sutyi benzyl phthalate to IJGA U 

Slhw-5 OS BUM benrvl ohthalrte 10 UGIL U 

KWMW OS l3utyl benzyi phttmlate IO UGA U 

SlDPGW OS Chlorobanrilate 50 UGA U 

KWMW OS Chlorobanzilata 50 VGA U 

MW4-1 

SIDPGW 

OS 

OS 

Chlofobenrilata 

Chrysene 

50 VGA U 

10 UGlL UJ 

Page 8 of 

fiULT UNITS QUAL 
Mw4-1 OS Anllins 10 UGA U 

SlMW-7 OS AnthmCene 10 UGA U 

MW4-1 OS AMhMMilO 10 UGA U 

KWMW OS Anthmcene 10 UGA U 

SIOPGW OS Amm& 10 UGA U 

Sl w-5 OS AmmIte 10 UGA U 

MW4-1 OS Aamitb 10 UGA U 

stw-7 OS Benzo(a)mthmcsne 10 UGA U 

KWMW OS Bsnro(a)anthmcem 10 UGA U 

KWMO7 OS Bsnzo(r)anthmcene 10 u&L U 

SIDPGW OS Bsnzo(a)pyrene 10 UGA U 

KWMW OS Benro(a)pyrsne 10 UGA U 

KWMO7 OS Ssnzo(a)pyrsns 10 UGA U 

SIDPGW OS Bsnzo(b)fluonnthsne 10 UGA U 

KWMO7 OS Benzo@)tluonnthane 10 UGA U 

Mw4.1 OS Eenzo(b)fluomnthene 10 UGIL U 

SIMWJ OS ~Wg.h,WWsns 10 UGA U 

KWMW OS Benzo@.h.i)perylsns 10 UGA U 

Mw4-1 OS Benzo@.h.i)p+ens 10 UGA U 

SIMW-5 OS BO~O(kJtlWrPflth~~ 10 UGA U 

KWMW OS Banzo(k)ttwmnU~ene 10 UGA U 

Mw4-1 OS Benzo(k)nuonnthsns 10 UGA U 

SlMW-7 OS Benql l lmhol 10 UGA U 

KWM07 OS Benryl alcohol IO UGA U 

WMW OS Bsnryl alcohol 10 UGA U 

St DPGW OS &$?chloroethoxy)m&ane IO UGJL U 

KWMW OS Bis(2.chloroethoxy)mathane 10 UGA U 

KWM07 OS Bir(2-chlomethoxy)mdh8ne 10 UGn U 

smw-7 OS Bis(2-chlorw4hyl)etisr IO UGA U 

MW4.1 OS Sis(2+chloro&yl)ether 10 UGA U 

KwMO7 OS Sis(Z-chloroethyl)ethhsr 10 UGA U 

St DPGW OS Bis(2-ethyiher/l)phthalate 10 UGA UJ 

KwMO7 OS Bis(2athylhexyl)phthalate 10 UGA UJ 

KWMW OS Sis(2dhylhexyi)phthalate 10 UGA UJ 

SIDPGW OS Sutyi benql phthdate 10 UGA U 

h+W4-1 OS Sutyi benzyl phthalate IO VGA U 
- 

KWMOT OS Butyl benzyi phthalote 10 UGA U 

SIMW-7 OS Chlorobsnrilate 50 UGA U 
- 

KWMO7 OS Chlorobsnzilate 50 UGA U 
- -- 

SIMW-5 OS Chtorobsnzilats 50 UGA u 
_.. -.-_ - 

SIMW-S OS Chrysene 10 UGR UJ 
--------.-. ._. 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

SIMW-7 OS 

UWMO? OS 

SIDPGW OS 

SIMW-5 OS 

Kwhm OS 

SlMw-5 OS 

SlDPGW OS 

KwMo6 OS 

Sl NV-7 OS 

KWMOT OS 

KWMM) OS 

SiDPGW OS 

SIMW-7 OS 

KWMOB OS 

Slhiw-7 OS 

SlDPGW OS 

KWM07 OS 

SIMW-5 OS 

SIDPGW OS 

KWMO7 OS 

SlMW-7 OS 

KWMOO OS 

KWM07 OS 

SlMW-7 OS 

SIMWS OS 

K!NM07 OS 

SIMW-7 OS 

KwM07 OS 

Mw4-1 OS 

SlDPGW OS 

SIMW-5 OS 

KWMOB OS 

Sl DPGW OS 

SIhlW-5 OS 

Kwvl= OS 

Slhw-5 OS 

SIMWJ OS 

KwM07 OS 

SlDPGW OS 

SIMW-5 OS 

KwMO7 OS 

chrysena 

Chryriane 

Di-n-butyi phthrlate 

Di-n-butyl phthalats 

Di-n-butyi phthalata 

In-n.ottyt phulalate 

Ill-n-octyl phthalate 

D+natyi phthalate 

Mallate 

Diallate 

Diallate 

Dibetuo(~.h)dhmwne 

Dibenzo(a.h)anthracene 

Dibenzo(a.h)anthmcens 

Dibenzdunn 

Dibenrdunn 

Dibenzofunn 

Diethyi phthalate 

Dirthyi phthalate 

Diathyi phthalate 

Dimsthoat* 

Dimsthoate 

Dimsthoate 

Dimsthyt phthalata 

Dimethyl phthalate 

Dimemyl phthalate 

Dinossb 

Dincssb 

Dinossb 

Diphsnylamine 

Diphenyiamine 

Diphsnyirmina 

Dirulfoton 

Di3UlfOtOn 

DkubtGn 

Ethyl mcthacrylats 

Ethyl methacrylate 

Ethyl methacrylate 

Ethyl msthanssuifonate 

Ethyl methancsulfonate 

Ethyl methancsuUonate 

IO UGR UJ 

IO UGIL UJ 

10 UGR UJ 

IO UGfl. UJ 

10 UGn. UJ 

IOUGA. u 

IO UGA U 

10 UGIL U 

10 UGR U 

IO UGIL U 

10 LKX- u 

IO UGR U 

10 UGR U 

10 UGR U 

10 UOR U 

10 UGk U 

10 UGIL U 

IO UGn U 

10 UGIL U 

10 UGIL U 

50 UGiL U 

5ouGll. U 

50 UGn. U 

10 UGR U 

10 UGR U 

10 UGIL U 

10 UGlL U 

10 UG/L U 

10 UGR U 

10 UGIL U 

10 UGR u 

10 UGIL U 

IO UGR UJ 

10 UGk UJ 

IO VG!l UJ 

10 UGR U 

10 UGK U 

10 UGIL U 

10 UGiL U 

10 UGA U 

10 UGIL U 

Paoe9of 18 

UwMoa 

MW4-1 

Sl h&v-7 

KWMOT 

MWC1 

smw-7 

hw4-1 

KwMO7 

SIDPGW 

hw4-1 

SIMW-5 

SlhNv-5 

MW4-1 

KWM07 

SlhlWd 

KWMO6 

h&w-1 

$1 MW-7 

Mw4.1 

KWM06 

SIDPGW 

MW4.1 

SlhtW-5 

SIDPGW 

MW4-1 

KWMO6 

SIDPGW 

KWMMI 

SIMW-5 

SIMW-7 

KwMO7 

MWI-1 

SIMW.? 

KWM07 

MW4-1 

51 DPGW 

KWMOB 

MW4-1 

SlMw-7 

Mw4-1 

KWMM 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

Chrywne 

Chryscne 

Di-n-butyi phthrlate 

Di-n-buty( phtidrts 

Di-n.but$ phthalrte 

Di-n~ phthalats 

W-n-act@ phthalate 

Dl-nw phthalatn 

D[aliah 

Diiuate 

Diallate 

Dibanzo(a,h)anthncene 

Dibenzo(a.h)anlhmcane 

Dibanzo(r.h)anthmwne 

Dibaruotunn 

Dibenzofunn 

Dibenzcdumn 

Diethyi phthalate 

Diethyl ph%alate 

Diethe phthalate 

Dimsthoate 

Dimethoate 

Dimethmb 

Dimethyl phthatats 

Dimethyl phthalate 

Dimethyl phthalate 

Dinus& 

Dinmeb 

Dinweb 

Diphanylamins 

Diphenyhmins 

Diphenyiamine 

Disuifoton 

Disuffotcm 

Disuttoton 

Ethyl methacrylats 

Ethyl methacryiate 

Ethyi methacrylate 

Ethyl methanesultonate 

Ethyl methanesulfonate 

Ethyl methanesullonale 

10 UG4. UJ 

10 UGIL UJ 

10 UGIL UJ 

10 UGIL UJ 

10 UGk UJ 

10 UGk U 

10 UGIL U 

10 UGA U 

10 UG5 U 

10 UGA U 

IO UGlL U 

10 uon U 

10 UGn. U 

10 UGlL U 

10 UGIL U 

10 UGR U 

IO UGIL U 

10 UGI1. U 

10 UGIL U 

10 UGIL U 

50 UGll U 

50 UGR U 

50 UG/l. U 

10 UG5 U 

10 UGR U 

10 UGR U 

IO UGIL U 

10 UGIL U 

10 UGIL U 

10 UGR U 

10 UGK U 

10 IJGIL U 

10 UGR UJ 

IO UGR W 

10 UGR UJ 
- 

10 UGk U 

10 UGR U 

10 UGR U 

10 UGR U 
-._ - 

10 UGR II 

10 UGlL U 
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SIDPGW OS Famphur 

SlMW-5 OS Famphur 

KWM07 OS Famphur 

Sl MW-7 OS fluomnUmnne 

SlMW-5 OS Fluwanthene 

MW4-1 OS fluomnthenr 

Sl MW-5 OS Fk0rene 

SIDPGW OS Fiuorene 

KWM07 OS Fluorene 

SIMW-5 OS Hexachkmbenzene 

SlDPGW OS Hexachlombenzene 

MW4.1 OS Hexachlorobenzene 

Sl MW-7 OS He~chlorobukdiene 

SlDPGW OS Hexachlorobutadiene 

KWMO7 OS Hexaohlorobutadkne 

SIMW-5 OS Hexachla-ocyclopentadiene 

$1 MW-7 OS Hexachlomcyclopentadiene 

KWMO5 OS Hexrchlorocyclopenbdiene 

SIDPGW OS Hexachlomethane 

SlMW-5 OS Hexachloroethane 

KWMO7 OS Hexachloroethane 

SIDPGW OS Hexachkmpmpene 

SIMW-5 OS Hexachloropropene 

MW4-1 OS Hexachloropropene 

SlMw-7 OS Indeno(l.Z,kd)pymne 

SlDPGW OS Indano(l,2,3cd)pyrene 

KWMO8 OS Indmo(l,2.%d)pyrsne 

SlDPGW OS kodrtn 

MW4-1 OS k&in 

KWM07 OS k&in 

SlMW-7 OS kophamne 

Sl DPGW OS kophorone 

Mw4.1 OS lsophorone 

Sl MW-7 OS kosahole 

Sl DPGW OS Isosafrok 

KWMO7 OS kosafrole 

SIMW-7 OS Kepone 

KwMo8 OS Kepone 

KWM07 OS Kepone 

Sl DPGW OS Methapydlene 

MW4-1 OS Methapyrtlene 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGR U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGIL U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGn. U 

10 UGA U 

10 UGA U 

10 UG5 U 

10 UGA U 

10 UGA U 

10 VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

50 UGA UJ 

50 UGA UJ 
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SAMPLE FRACTION PARAMFFR &VJLT UNITS QUAI 
SIMW-7 OS Famphur 10 UGA U 

KWMOB OS Famphur 10 UGA U 

MW4-1 OS Famphur 10 UGA U 

SIDPGW OS Fluoranthene 10 UGA U 

KWMOB OS Fluomnthene 10 LIGA U 

KWMO7 OS Fluoranthene IO UGA U 

SIMW-7 

KWMMJ 

MW4-1 

SIMW-7 

Kwh406 

KWMO7 

SlMW-5 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

Fluorene 

Fluorene 

fluonne 

Heachkrobanzene 

Hexachkroberuena 

Henchlomberuens 

Hexachlorobutadiene 

10 UGIL U 

10 UGR U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

Kwhwe 

MWC1 

SIDPGW 

KWM07 

MW4-1 

SIMW-7 

KWMM 

MW4-1 

SIMW-7 

KWM07 

KWMW 

SlMw-5 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

Hexachlombukdiene 

Hexachlombukdiene 

Hexachlomcyclopentadiene 

Hexachlorocyclopentadiene 

Hexachlarocyclopentadiene 

Heuchlomethane 

Hexachkmethane 

Hexachlomethane 

Hexachloropropens 

Hexachloropropene 

Hexachloropropene 

Indeno[l.2.%cd)pyrene 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGIL U 

10 UGA U 

10 UGrl U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGR U 

MW4-1 

KWMO7 

OS 

OS 

Indeno(l.2.Scd)pyrene 

Indeno(l.2.3-cd)pyrene 

10 UGA U 

10 UGA U 

SlMW-7 OS kodrin 10 UGA U 

SIMW-5 OS kodrin 10 UGA U 

KWMO8 OS kc&in 10 UGA U 

SIMW-5 OS kophorone 10 UGA U 

KWMOe OS kophorone 

KWM07 OS kophorone 

10 UGA U 

10 UGA U 

SIMW-5 OS Isossfrole 10 UGR U 

MW4-1 OS Isosafrole 10 UGA U 

KWMO6 

SIDPGW 

OS 

OS 

kosafrole 

Kepone 

10 UGR U 

10 UGR U 

SIMW-5 OS Kepone 10 UGlL U 

MW4-1 

SlMW-7 

OS 

OS 

Kepone 

Mcthapyrilenc 

10 UGA U 
- 

50 UGlL UJ 
~---- 

KWM07 OS Mcthapyrilene 50 UGlL UJ 
_--____.--. - 
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SlMW-5 OS WJlPpyrilttbS 50 UGR UJ 

Slhw-5 OS Methyl mathanasutfonate IO UGR U 

SlMW-7 OS Methyl methanaultonate 10 UGIL U 

KwMoe OS Methyl msthsnssutton.nte 10 urn u 

SlMW-7 

SlDPGW 

OS N-nknodi-n-butyiamina 

OS N-n’Rrosod!-n-butytamins 

10 UGIL U 

10 UGR U 

KwMO7 OS 10 UGR U 

SIDPGW 

SlMW-7 

OS 

OS 

N-&mso.d-n-pmpylamine 

Naitnmodi-n-D,roovlamins 

10 UGR IJ 

10 UGR U 

KWMO7 OS N-nhmaodi-n-pmpyiamins 10 UGR U 

SlMW-7 OS N-nkwodimeth~amine 10 UGIL .u 

SlDPGW OS Knitmsodimethtirmine 10 LIGR U 

MW4-1 OS N-nitroso-dlmetiyiamine 10 UGR U 

Sl w-7 OS N-nibosodiethvhmins 10 UGiL U 

Slhw-!i OS N-nibusodlsthyiamine 10 UGfL u 

KWMOS OS N-nibosodisthVlamine 10 UGR u 

SlMW-7 

SlDPGW 

OS 

OS 

N-nitmsodiphenyirmins 

N-nibosodiphenyiamins 

10 UGk U 

IO UGIL U 

MWI-1 OS N-n&msodiDhsntirmine 10 LlGn U 

SlMW-7 OS N-nibosomethylethyiamine 10 UGR U 

SlDPGW OS N-nHmscew4hvleUwiamine 10 UGR U 

MW4*1 

si w-7 

OS 

OS 

N-niboaome4hyilsthyiamina 

N-nitrosomorpholine 

10 UGlL lJ 

10 UGR. UJ 

Sl DPGW 

KWMo8 

OS 

OS 

N-nitrosomorpholins 

N-nihosomorpholine 

10 UGR UJ 

10 UGR UJ 

Slhw-7 

SlDPGW 

OS 

OS 

N.nitrosopipeddins 

N-nitrosopipefidine 

10 UGR U 

10 UGR u 

KWM07 OS N-nitmsooiosridine 10 UGR U 

Slhw-5 OS N.nitmsopyrmlidine 10 UGR U 

SlMW.7 OS N-nitrosoovrrolidina 10 UGlL u 

KWMO7 

SlDPGW 

SlMW-7 

KwMO7 

OS 

OS 

OS 

OS 

N-nitrosopyrrotidins 

Naphthalsne 

Naphthalane 

NaDhthalsn.3 

10 UGR U 

10 UGR U 

10 UGR U 

10 UGR U 

81 Mw-7 

SlDPGW 

OS 

OS 

10 UGR U 

10 UGR U 

MW4.1 OS Nitrobenrens 10 VGA u 

SlMW-7 

SlMw-5 

OS 

OS 

IO UGR UJ 

10 UGlL UJ 

KWMO? 

SlMW.5 

OS 

OS 

o.o,o-triethylphosphorothioate 

o-toluidine 

10 UGR UJ 

10 UGlL IJ 
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-F FRACTION PARAMFTER 
KWMO3 OS Msthspyrilsne 

SlDPGW OS Methyl mathmasutfonate 

uWM07 OS Melhyl melhanesutfonate 

MW4-1 OS Methyl methanaulfonste 

SlMw-5 OS N-niimsodii-butyiomine 

MWC1 OS N-nitwodi-n-butyiamins 

KwMoe OS N-nitrorodi-n-butyiamins 

SlMW-5 OS N-n&osodi-n-propyiamine 

MWC1 OS N-nitmso-di-n-prqqi~mins 

KWMO5 OS N-&mwdi-npmpyirmins 

Slhw-5 OS N-nibao-dimothyiamins 

KWMO7 OS N-nitmsodimethytsmins 

KwMoe OS N-nbosodimeth~amins 

SIDPGW OS N.nitrosodiethylamina 

KWMO7 OS N-nitmsodiethyiomine 

Mw4-1 OS N-nikosodimthytamine 

Slhiw-5 OS N-nibosodiphenyiamins 

KWM07 OS N&rosodiphenylsmine 

KWMO5 OS N-nitrosodiphenyismine 

SIMW-5 OS N-nitrosonmth~c4hylamine 

KWMO7 OS N-nitrowme4hytethyirmina 

KwMo5 OS N-nitmsomethylethylrmins 

SIMW-5 OS N-nitrosomorpholine 

MW4.1 OS N-nitmsomotpkline 

KWM07 OS N-nitrosomorphdina 

Sl MW-5 OS N-nitmsopiperidins 

KWMOd OS N-nkmsopiperidine 

MW4-1 OS N-nkmsopiparidins 

SlDPGW OS N-nitmsopywolidins 

MW41 OS N-nibosopynolidine 

KWMOB OS N-nilmsopyrmlidine 

SIMW-5 OS Naphthalens 

MW41 OS Naphthalane 

KWMOB OS Naphthalsne 

SlhlW-5 OS Niirobenzens 

KWMO7 OS Nittabanzens 

KwMoe OS Nitrobsnzene 

SIDPGW OS o.o.o-trieulylphosphoro~imte 

KWMOB OS o.o.o-biethylphosphorothioate 

Mw4.1 OS o,a.o-triemylphmphotothioate 

Slhw-7 OS o-toluidine 

PFSUIT UNITS QUAL 
50 UGlL UJ 

10 UGR U 

10 uG!l. U 

10 UGfL U 

10 UGA. U 

10 UGn. U 

10 UGA U 

10 UGIL U 

10 uG/L U 

10 UGR U 

10 UGL U 

10 w/l. U 

10 UGIL U 

10 UGR U 

10 UGlL U 

10 UGIL U 

10 UGA U 

10 UGR U 

10 UGIL u 

10 UGIL U 

10 UGR U 

10 UGiI. U 

10 UGlL UJ 

10 UGR UJ 

10 UGR UJ 

10 UGlL U 

10 UGll U 

i0 UGil. U 

10 UGR U 

10 UGR U 

10 UGIL U 

10 UGA U 

IO UGR U 

10 UGR u 

10 UGR u 
-_.--~ 

10 UGR u - 

10 UGA U 

10 UGR UJ 

10 UGR UJ 

10 UGlL UJ 
-__- _.-. 

10 UGIL U 
.---_-____- ___.. 

26-Feb-97 
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$3 QUAL 
SlDPGW OS tHoluidlna 10 UGA U 

MW4-1 OS wtoluidins 10 UGA U 

Sl MW-7 

MW4-1 

OS 

OS 

pdimethyirmlnoazobsnzens 

pdimethylamhoazobenrens 

10 UGA U 

10 UGA U 

SlMW-5 OS pdimahvtaminauobenzens 10 UGA U 

SIMW-5 

SIDPGW 

OS 

OS 

pphenylsnediamina 

~Dhenksdiamine 

20 VGA UJ 

20 UGA UJ 

KWM07 OS p-phsnyisnedismine 20 UGA UJ 

SlDPGW OS Psnbchlorobarusne 10 UGA U 

SIMW-5 OS 10 UGA U 

KWMOS OS 

SlMW-5 OS 

SIMW-7 

KWMOB 

OS 

OS 

Psntachlombenzans 

Pentachlombenzene 

Pentachtomatiane 

Penhchloroethans 

Pentachlomethanr 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 VGA U 

10 UGA U 

10 UGA U 

10 UGA U 

- 10 UGA U 

10 UGA U 

10 UGA U 

10 VGA U 

10 UGA U 

10 VGA U 

‘IO UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGR U 

10 UGA U 
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SlDPGW OS 

MW4-1 

KWMOO 

OS 

OS 

Pentachlomnitmbenzene 

Penbchfomnftmbsnzene 

Penfxhlomnitmbanzens 

Slwf-5 

SlDPGW 

KWM07 

OS 

OS 

OS 

Penbchlorophend 

Penhchlorophsnd 

Pentachfomahend 

SlhiW-7 

KwMoe 

OS 

OS 

MW4-1 

SiMW-5 

SlMW-7 

OS 

OS 

OS 

MW4.1 

SlMW-7 

OS 

OS 

SlMW-5 

MW4-1 

SIDPGW 

KWMOO 

SIMW-5 

SlMwS 

SlDPGW 

KWMOO 

SlMw-5 

SIDPGW 

KWM06 

Slhw-7 

SlMW-8 

KWMOT 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

Phenacstin 

Phenacstfn 

Phenacstin 

Phsmnthrene 

Phananthrsne 

Phenanthrena 

Phenol 

Phenol 

Phenol 

Pmnamide 

Pmnamids 

Pronamide 

Fyens 

Pyfene 

Ppna 

Pycidine 

widine 

Pyridine 

Safrde 

Salrole 

Salrole 

SeM”LE 
KwMO7 

KWMO0 

SiDPGW 

KwMoe 

KwMO7 

FRACTION PARAMETER 
OS c-tofuidins 

OS 

OS 

OS 

OS 

o-tohddine 

pdimethylaminoazoboruane 

pdimethyiamino8zobanzene 

pdimathytamlnouobenzana 

1” IfG” U ._ _-.- 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

SlMW-7 

MW4-1 

KWMOO 

SIMW-7 

MW4-1 

KWM07 

Sl DPGW 

MW41 

KWM07 

SIMW-7 

SlMW.5 

KWMO7 

SIMW-7 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

pphenyfsnediamlna 

p-phsnytansdiamine 

pphsnyienediamlne 

Pentachlwobenzene 

Penfachlorobaruen~ 

Psntachlorobsnzens 

Penbchlometftana 

Pentachlaroethane 

Psnbchlomethans 

Penhchlomnitmbenzsns 

Psntachlomnitmbbnzsns 

Pentachlomnitmbenzene 

Psntachtomphenol 

20 UGA UJ 

M UGA UJ 

20 UGA UJ 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGR U 

10 UGA U 

10 UGA U 

IO UGlL U .- --.- 
MW4-1 OS Psnhchlomphenol 

KWMOB 

SlDPGW 

KwM07 

SlMW-5 

OS 

OS 

OS 

OS 

Psnbchfomphanol 

Phenacatin 

Phenacstin 

Phenrcetio 

SlDPGW 

KwM07 

OS 

OS 

Phsnanthrsne 

Phsnrnthrene 

Phenanthrans 

Phenol 

Phand 

Phend 

Pmnamide 

Pronamide 

Pmnamids 

Pyrene 

Pyrene 

Pyltlle 
-._ ~ 

Pyridine 

Pyridins 

Pyridine 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

10 VGA U 

KWMOO 

SIDPGW 

KWMO 

KWMOT 

SlMW-7 

KWMOT 

MW4-1 

OS 

OS 

OS 

OS 

OS 

OS 

OS 

SlMW-7 

MW4.1 

KWM07 

SlMW-7 

KWMO7 

MW4-1 

OS 

OS 

OS 

OS 

OS 

OS 

SlDpGW OS Safrole 

10 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

IO UGA U 

10 UGA U 

10 UGA U 

10 VGA U 

10 UGA u 

10 UGA u 

10 UGA U 

10 UGR U 

10 UGR U 

10 UGA U 

KWMOO OS Sahole 10 UGR U 
___--..--. _ 

MW4.1 OS Safrds 10 UGR U 
-- .-.-.-. 
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,; 

SAMPLE FRACTION PARAMFTFR RESULT UNITS QUAL 

SIMW-7 OS Suuohp 10 UGR U 

KWMOO OS Sulfotep IO UGA U 

MWCI OS sulfotep IO UGA U 

s1?.4w-7 OS lhiiuin 10 UGrL U 

SIMW-5 OS Thionuln 10 UGA U 

KwMoa OS Thionuin IO UGK U 

SlDPGW ov 1,1,1,24etrachlomathane 2 UGR UJ 

SlMW-5 ov 1,1.1.2-ktrachloroethans 2 UGA UJ 

hiW4-1 ov 1,1.1,2-tetnchlor~tana 2 LJGtl. UJ 

SIDPGW ov 1.1.1~bichkmelhmr 2 UGA U 

MWC1 ov 1,1,1-8ichhm&ane 2 UGA U 

KWM07 ov 1,l.Cbichlomethme 2 UGR UJ 

SlMW-7 ov 1,1,2,24&achkx&tans 2 UGA U 

Slh4W-5 ov 1.1,2.2-tebachlomathana 2 UGR U 

h4w4.1 ov 1.1,2,2-tetmchlom&ane 2 UGA U 

KwMoe ov 1.1.2-bichlorwthane 2 UGA U 

SlMW-5 ov 1.1.2~bichloroathane 2 UGR U 

SlMW-7 . ov 1,1,2+‘ichlorwthane 2 UGA U 

Mw4-1 ov l.ldichlomalhane 2 UGR U 

KwMofl ov l.ldichloroethana 2 UGR U 

SlMW-5 ov l.l.dichloroathane 2 UGR U 

h4W4-1 ov l.ldichlomethens 2 UGA U 

KWMOO ov l.ldichlomathsna 2 UGA U 

SIMW-7 ov 1,ldichlorwlhena 2 UGA U 

KWMMI ov 1.2.%ichlompropane 2 UGR U 

MW4-1 ov 1.2,~trichloropmpane 2 UGA U 

SlMW-5 ov 1.2.~trichlompropans 2 UGA U 

MW4-1 ov 1,2dibmmc-3Ehlaropropane 2 UGA U 

KwM07 ov 1,2dibmm&chloropropane 2 UGA U 

SlDPGW ov 1.2-dibmmo-3chloropmpms 2 UGA U 

MW4-1 ov 1.2-dibmmwlhans 2 UGA U 

Sl DPGW ov 1.2dibromwlhane 2 UGR U 

KWM07 ov 1.2dibromoelhane 2 UGA U 

SIMW-5 ov l.P-dichlorcelhane 2 UGR U 

xwM00 OV 1:2-dichloroethane 2 UGA U 

SIDPGW ov 1.2-dichlorwthme 2 UGA U 

SlMW-5 ov 1,fdichlompropans 2 UGR U 

MW4-1 ov 1,2-dichloropmpans 2 UGA U 

SlMW-7 ov 1 ,2-dichloropropane 2 UGA U 

Sl MW-7 ov 2.butanone 7 UGA J 

KWMDG ov 2.butanons 5 UGA UJ 
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SAMPLE FRACTION PARAW 
SIOPGW OS sunotep 

KWM07 OS suuotep 

SlMw-5 OS sulfotep 

SIDPGW OS lhiinazin 

MW4-1 OS Thkmuin 

KWM07 OS lhionuin 

KWMOT ov 1,1.1.2-tetnchbmethano 

Kwtm ov 1.1.1,2-tetrachloro&ane 

Slh4W.7 ov 1.1.1.2~blnchlcmethwie 

SlMw-7 ov 1.1.1~bichlomelhsna 

Kwhwe ov 1.1.~~trichk?ro&ane 

SIMWQ ov l.l.l-bichhxoathane 

KWMOO ov 1.1.2.2~tei~~hbwlhane 

KWMO7 ov 1.1.2.2.tetrachlomahan~ 

SlDPGW ov 1,1.2,2-tetrachloroethana 

KwMo7 ov 1,1.2.trichlomethane 

MW4-1 ov 1.1.2.bichlometisne 

SlDPGW ov 1.1.2~bichbroethane 

SlDPGW ov l.ldichlomelhans 

KWMO7 ov l.l-dichloroslhane 

SlhfW-7 ov l.l.diihkimethan~ 

IWMO? ov l.l-dichlomsthana 

Slh4W.5 ov I.%dichloroethsne 

SlDPGW OV l,l~dichloroa~hene 

SIDPGW ov 1,2,?-lrichlompmpane 

KWM07 ov 1,2,3bichlompmpane 

SlMW-7 ov 1.2.~bichlompmpane 

SlMW-5 ov 1.2-dibmmo&chlciupmpane 

KWMC6 ov 1,2-dibromc&chlomprpan~ 

SIMW-7 ov 1,2dibromo-3chloropropane 

Sl MW-5 ov 1.2.dibromoethane 

KwMoe ov 1.2-dibromoeIhans 

SlMw-7 ov 1.2.dibromoeH1ans 

SlMWJ ov 1.2-dichlomethans 

Mw4-1 ov 1.2-dichloroethane 

w&l07 ov 1.2.dichloroethans 

SlDPGW ov 1.2.dichloropropane 

KwMoa ov 1,2-dichloropropans 

KwMO7 ov 1,2-dichkxopropane 

KWMO7 ov 2.butanone 

SIMW.5 ov 2.butaoone 

RFSULT UNITS QUAI 

10 UGA U 

IO UGIL u 

10 UGA U 

IO UGA U 

10 UGA u 

IO UGA U 

2 VGA U 

2 UGA UJ 

2 UGA UJ 

2 UQL U 

2 UGn u 

2 IJGA U 

2 UC%. U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA lJ 

2 UGA U 

2 UGA U 

2 UGA U 

2 LIGIL U 

2 UGA U 

2 UGA u 

2 UGR U 

2 UGA U 

2 UGK U 

2 UGA U 

2 UGA U 

1 UGA J 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGlL U 

2 UGlL U 

2 UGlL U 

2 UGA U 

2 UGlL U 
~___ 

5 UGlL UJ 
----.___-- 

5 UGlL UJ 

26.Feb-97 
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P’PLE FRACTION PARAMETER 
MW4-I ov Zbutanone 

f’jf@J’T UNITS PUAI 
5 UGA UJ 

KwMOe ov 2chloro-1.5buhdiens 2 UGA U 

KWMCM 

SIOPGW 

ov 

ov 

2-hexanons 

2-hsxanone 

5 UGA UJ 

5 UGrL UJ 

Mw4-1 

SIMW-5 

ov 

ov 

2.hexanone 

jshloropmpane 

5 UGA UJ 

10 UGA U 

KWMOT 

SIMW-7 

ov 

ov 

3chloropropens 

Xhloropmpene 

10 UGA U 

10 UGA U 

KWM07 ov 4-mathvl3-wnhnone 5 UGA UJ 

Mw4.1 

SIDPGW 

ov Cmsthyl-2-pentanone 5 UGA U 

ov 4-msthti-2.wntanone 3 UGA J 

KWMOU ov Acetone 43 UGA U 

KWM07 ov katona 31 UGA U 

SIMW-5 ov Acetone 30 UGA U 

Mw4-1 ov Acetonihils 10 UGA U 

KWM07 ov Acetonibils 10 UGA U 

SlMW-5 ov Acetonitrile 10 UGA U 

Sl MW-5 ov Acwtonibile 20 UGA U 

SIDPGW ov Acrvlonitrile 20 UGA U 

SlMw-5 ov Baluana 2 UGA U 

MW4-1 ov Benzans 2 UGA U 

SIDPGW ov 

KWMOB ov 

Mw4-1 ov 

SlMw-7 ov 

Esnmns 

Bis(2-chlcmisopmpyOether 

Bis(Zchloroiropmpyl)ether 

Bis(22hlomisopmpyiN4her 

2 UGA U 

10 UGA UJ 

10 UGA UJ 

10 UGA UJ 

Mw4.1 ov Bmmodichlommethane 2 UGR U 

SlMW.7 ov Bmmcdichlommathane 2 VGA U 

Sl DPGW ov Bromodichlommethane i UGA U 

SlDPGW ov Bmmofom, 2 UGA U 

SIMW-7 ov Bromoform 2 UGA U 

KWMOO ov Bmmoform 2 UGA U 

KWMO7 ov Bmmomethans 2 UGA UJ 

KwMoe ov Bmmomethana 2 UGA UJ 

SlMw.7 ov Bromomsthans 2 UGA UJ 

’ SlDPGW ov Carbon disulfide 5 UGA U 

SlMw.5 ov Carbon disulfide 5 UGA U 

MW4-1 I ov Carbon disumde 5 UGA U 

KWMOO ov Carbon tetrachloride 2 UGA UJ 

MWd1 ov Carbon tetrachlorida 2 UGA UJ 

SlMw-5 ov Carbon tetrachloride 2 UGA UJ 
- 
SlMW-5 ov Chlorobtnzcnc 2 UGlL U 

SAMPLE FRACTION PARAMFTER RESULT w QUAI 
SlDPGW ov 

MW4-1 ov 

SlhIW-5 ov 

Kwh407 ov 

SlMw-7 ov 

SIDPGW OV 

MW+I ov 

KWMM ov 

KWMOO ov 

SlMW-5 ov 

SlMW-7 ov 

SIDPGW ov 

MW4-1 ov 

Sl MW-7 ov 

SlDPGW OV 

SIMW-7 ov 

KWMOB ov 

SlMW-7 ov 

SlMW-7 ov 

KWM07 ov 

KWMM ov 

Kwhlol ov 

SIhw-5 ov 

SIDPGW ov 

KWMOB ov 

KWM07 ov 

SIMW-5 ov 

SlMw-5 ov 

KWM07 ov 

hw4-1 ov 

MW4-1 ov 

s10PGw ov 

SIMWB ov 

KWM07 ov 

SIMW-7 ov 

KWMO6 ov 

Sl DPGW ov 

Kwt.407 ov 

Slhw-7 ov 

KWMO7 OV 

SIDPGW ov 

2-butanone 

2chlorwl.3butadiene 

2-hennona 

Phexanone 

2.hsxanrme 

khlompmpene 

3shloropropene 

3-chloropmpane 

4-methyl-2-pentanone 

4.maByl-2-penhnone 

4-methyl-2-pentanon 

Acetone 

Acetone 

Acetone 

AC&O&&I 

Acetonitrils 

Acstonibile 

Acrylonibils 

Bmzen* 

Be0Zene 

Benzene 

Bis(2-chkxoisopmp~ether 

Bis(Z~hlomisopmpflether 

Bis(Zchlomisopmpyl)~ther 

Bromodichlommsthane 

Bromodichloromathans 

Bromodich~romethane 

Bromoform 

Bromofonn 

Bromofcm 

Bromomethsne 

Bromomsthans 

Bromomathane 

Carbon disutide 

Carbon disulfids 

Carbon disulfids 

Carbon tetrachlorids 

Carbon tctrachlorids 

Carbon tetrachlorida 

Chlorobsnzene 

Chlorobenzene 

3 UGA J 

2 UGA U 

5 UGA UJ 

5 UGR UJ 

0.30 UGA J 

10 UGA U 

10 UGA U 

10 UGA U 

5 UGA U 

5 UGA U 

3 UGA J 

37 UGA u - 

31 UGA U 

27 UGA U 

10 UGA U 

10 UGA U 

10 UGA U 

20 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

20 UGA UJ 

10 UGA UJ 

10 UGA UJ 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA U 

2 UGA UJ 

2 UGA UJ 

2 UGA UJ 

5 VGA U 

5 UGA U 
- 

7 UGA U 

2 UGA UJ 

2 UGR UJ 

2 UGA UJ 
--- 

3 UGIL 
- --_ -~ --. 

2 UGA U 
__.-.--~. _ --- ~.-_ 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

SAMPLE- 

h4W4.1 ov Chtombenzans 

KwMoe ov Chlombenzens 

KWMOB OV Chlomethans 

MW4-1 ov Chlomethane 

KWh107 ov Chlorwthanr 

Slhw-7 ov Chloroform 

SIMW-5 ov Chloroform 

KwMotl ov Chloroform 

Sl DPGW ov Chlommethana 

KWMOB ov Chlommethane 

KWMO7 ov Chtommethone 

SIMW-5 ov Cis-1.3dichtompmpena 

MW4-1 ov Cir-1 .%diihtompmp-ans 

KWMO7 ov Cis-1,3-dichlompmpena 

SIMW-7 ov Dibromochloromethrnc 

KwMo0 ov Dibromochtoromathans 

SIDPGW OV Dibromahtoromsttvane 

Sl DPGW ov Dibromomethans 

KWMOB ov Dibmmomethane 

Sl MW-7 ov Dibromomethane 

KwM07 ov Dichlomdifluommethane 

w/4-1 ov DichlowJiiuommathms 

Sl MW-5 ov Dichlormliiuommsthane 

Sl DPGW ov Ethylbenzene 

Sl MW-5 ov Ethylbanzsne 

KWMO6 ov Ethfibenzsne 

KwM07 ov IodomeLbane 

Sl MW-7 ov lodomsthane 

MW4-1 ov lodombthane 

KWMO7 ov Methac~Ionitrile 

KWMO6 ov Mathscryfonltdlb 

MW4-1 ov Mathacryionltdla 

SlDPGW ov Methyl methacrytate 

KWMOT ov Methyt methacfylate 

SlMw-5 w MCtbyi meihcWifi&is 

SIMWS ov Methylenc chlorids 

Sl DPGW ov Methyiene chloride 

KWM07 ov Methyiena chloride 

Sl MW-5 ov styrene 

MW4-7 ov Styme 

Sl MW-7 ov styrene 
- 

REW UNITS QUAI 
2 UGA U 

0.31 UGR J 

2 UGA UJ 

2 UGn. UJ 

2 UGR UJ 

2 UGIL U 

2 UG5 U 

2 UGil. U 

2 UGR U 

2 UGR U 

2 UGtL U 

2 UGk U 

2 UGR U 

2 UG/L U 

2 UGiL U 

2 UGR UJ 

2 UGR U 

2 UGiL U 

2 UGR U 

0.27 UGIL J 

2 UGR UJ 

2 UGiL UJ 

2 UGR UJ 

2 UGIL u 

2 UGR U 

2 UG5 U 

5 UGR U 

5 UGlL U 

5 UGR U 

10 UGR U 

10 UGiL U 

10 UGIL U 

IO UGR UJ 

10 UGR UJ 

to ‘UP-IL UJ 

5 UGR U 

5 UGR U 

5 UGR U 

2 UGR U 

2 IJGll. U 

. 2 UGR U 

Paae 15 of 18 

BAMPLE FRACTION PARAWR RESULT UNITS QUAL 
SIMW-i ov Chlombarusna 2 UGA U 

SIDPGW ov Chlomathane 2 UGk UJ 

SIMW-7 ov Chlorwthanb 2 UGIL UJ 

SlMW-5 ov Chlomethane 2 UGIL UJ 

KWMO7 ov Chloroform 2 UG!l. U 

MWC1 ov Chloroform 2 w&L u 

SIDPGW ov Chloroform 2 UGk U 

SIMW-7 ov Chlommsthane 2 UGR u 

SIMW-5 ov Chlommethane 2 UGIL U 

MW4-1 ov Chtoromethane 2 UGIL U 

SIOPGW ov Cis-1.3dichtompmpene 2 UGK U 

Kwhm ov Cis-1.3dichlompmpw 2 UGil. U 

SlMW-7 ov Cis-1.3dichlompmpsna 2 UGR U 

MW41 ov Dibmmochtommsthane 2 UGlL UJ 

SlMW-5 ov Dibromochtommethane 2 LJGll. 

KWMO7 ov Dibmmochlommethana 2 UGR U 

MW4-1 ov Dibmmomethane 2 UGll U 

Slhwv-5 ov Dibmmomethane 2 UGk U 

KWh407 ov Dibmmomethane 0.27 UGR J 

KwMoe ov Dichlorodiiwmmethana 2 UGA UJ 

SIMW-7 ov Dichlomdttwmmsthane 2 UGll. LJJ 

SIDPGW ov Dichlomdiiwmmethan~ 2 UGIL UJ 

KWMO7 ov Ethylbenzene 2 UGA U 

SIMW-7 ov Ethylbenzene 2 UGA U 

MWCI ov Ethyibanzsns 2 UGK U 

SIMW-5 ov lodomathane 5 UGR U 

KWMOB ov lodomsthane 5 UGn U 

SIDPGW ov lodomethans 5 UCX, U 

SlDPGW OV Mathacrylonltrile 10 UGR U 

SMW-7 ov MethacryionitrIle 10 UGA U 

SIMW-5 OV M&laCryiooitfila 10 UGR u 

KWMOB ov Methyl methacrylata 10 UGK UJ 

MW4.1 ov Methyl mcthacrylrta 10 UGR UJ 

SIMW-7 ov Methyl methacryiate 10 UGIl. UJ 

-51 Mw.? ov Methjena chloride 5 UGR U 
- 

KWMW ov Methylens chloride 5 UGR U 
- 

MW4-1 ov Msthylene chloride 5 UGA U 
-- 

Sl DPGW ov Styrena 2 UGR U 

Kwh400 ov Styrena 2 UGA U 
_- --_-_ 

KWM07 ov Stpne 2 UGR u 
_-.~_-..--- ~-...-..- 

SIMW-7 ov Tetrochlomethene 2 UGlL UJ 
._ --.- -.cI -_-- 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

$AMPLE FRACTION PARAMETER 
KWMOi ov Tstnchloro&hene 

RESULT UNITS QUAI 
2 UGIL UJ 

SIMW-5 ov Tetrachlorwthens 2 UGIL UJ 

KWMOB 

SIMW-5 

ov 

ov 

Tetmchloroethsne 

Tolusne 

2 UGR UJ 

2 UGR U 

SIMW-7 ov Toluens 2 UGIL U 

KWMO0 ov Toluena 2 UGIL , U 

SlDPGW ov Tnns-1.2dichtomethens 2 UGR U 

MW4-1 

KWM07 

ov 

ov 

Trans.1,2dichlorwthsne 

Tranr-1.2-dichloroethsne 

2 UGA U 

0.43 UGR J 

Slhw-7 

KWMOB 

ov 

ov 

Tnns-1,3dichlompmpne 

Trans.1.3dichlompmpsns 

2 UGn. U 

2 UGIL - U 

KWM07 

KWMDB 

ov 

ov 

Tnns-1.3dichkxopmpana 

Tnns-1,4dichtoro-2-btdene 

2 UGIL U 

10 UGlL U 

SlMW-5 

SIMW-7 

ov 

ov 

Tnns-1.4dichloro2.butsns 

Tnns-1,4dichlom-2-butane 

10 VGA U 

1 UGIL J 

SIMW-5 ov Tdchtomethens 2 UGlL U 

SIMW-7 

KWM07 

ov 

ov 

Trichlorcethens 

Trichloroethsne 

2 UGA U 

2 LJGIL U 

KWM07 

SlDPGW 

ov 

ov 

Trichtoroftuaromethans 

Tdchkuoiluoromethone 

2 UGIL UJ 

2 UGR U 

KWMO0 ov Trichtom!tuoromsthane 2 UGR U 

SlMW.7 ov Vinyl acetate 5 UGR U 

KWM07 ov Vinvl chlodde 2.8 UGR 

KWMOtl ov Vinyi chloride 2 UGlL J 

Sl MW-5 ov Vinyl chloride 2 UGR U 

KWMO7 ov Xvtenas. total 4 UGR U 

hw4.1 ov Xylener. total 4 UGA U 

SIMW-5 ov Xvtsner. total 4 UGR U 

KWMO7 PESTIPCB 4.4’.DOD 0.041 UGR UJ 

hNV4.1-F PESTiPCB 4.4’.DDD 0.04 UGR UJ 

KWMW PESTlPCB 4.4’-DDD 0.04 UGIL UJ 

SlMW-7 PESTIPCB 4.4-DDE 0.041 UGR UJ 

SIDPGW 

KWMO6 

PESTlPCB 

PESTlPCB 

4.4-DDE 0.04 UGIL UJ 

4,4+-DDE 004 UGR UJ 

KWMO7 PESTIPCE 4.4’-DDT 0.047 UGIL UJ 

KWMOG PESTIPCB 4.4.DDT 0.04 UGR UJ 

SiMW-5 PESTlPCB 4.4’.DDT 0.04 UGlL UJ 

SIDPGW 

KWMO6 

KWM07 

SlMW-5 

PEST/PC6 Aldrin 0.02 IJGA U 

PESTIPCB Aldrin 0;02 UGk U 

PESTlPCE Aldrin 0.02 UGR U 

PEST/PCB alpha-BHC 0.02 UGIL U 
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h4W41 

SIDPGW 

MW4-1 

SIDPGW 

KWM07 

SIMW-5 

KwMoa 

SIMW-7 

SIDPGW 

SIMW-5 

MW4-1 

Mw4-1 

SIDPGW 

KWM07 

MW4-1 

KwMo8 

SlDPGW 

SlhfW5 

MW4-1 

s1MW-7 

SIMW-5 

SIDPGW 

SlDPGW 

hw4.1 

SlMW-7 

Sl MW-7 

IWMOB 

SIDPGW 

SlMW-7 

SlMW-5 

SIOPGW 

KWMO7 

hOh’4.1-F 

SIMW-5 

SIMW-7 

SlDPGW 

hlW4-I-F 

SlMW-5 

SIMW-7 

MW4-I-F 

SlMW.7 

ov Tatmchlorwthsne 2 UGR UJ 

ov Tebachloroethens 2 UC5 UJ 

ov Toluens 2 UGR U 

ov TOtUOIlO 2 UGK U 

ov Tolusns 2 UGIL U 

ov inns-1.2dichloroathsns 2 UG.!L U 

ov Tnns-1,2dichlom&hsns 2 UGR U 

ov Trans-1.2dichlomethans 2 UGlL U 

ov Trans-l.Z-dichlompropane 2 UGR U 

ov Tnns-1.3dichlompropene 2 UGA U 

ov Trans-1.3dichlompmpeopena 2 UGIL U 

ov Tnns-1,4dichlorw2-butetene 10 UGR U 

ov Tnns-1,4dichlorw2-butane 10 UGR u 

ov Tnns-l,Qdichloro-2.butsno 10 UGlL U 

ov Trichloroethans 2 UGR U 

ov Trichloroethene 2 UGrl. U 

ov Ttichlorwthans 2 UGR U 

ov Trichloro!bmmmathane 2 UG/I U 

ov Tdchloroltuoromethane 2 UGIL U 

ov Trichlomtluommethans 2 UGiL U 

ov Vinyl acetate 5 UGR U 

ov Vinyl acetate 5 UGIL U 

ov Vinyl chloride 2 UGR U 

ov Vinyl chloride 2 UGR U 

ov Vinyl chloride 2 UGIL U 

ov Xylensr. total 4 UGR U 

ov Xylems. total 4 UGR U 

ov Xylenes. total 4 UGA U 

PESTIPCB 4.4’-DDD 0.041 UGR UJ 

PEST/PCB 4.4’.DDD 004 UGR UJ 

PESTiPCB 4.4’.DDD 004 UGR UJ 

PESTIPCB 4.4-DDE 0.041 UGK UJ 

PEST/PCB 4.4’-DDE 004 UGR . UJ 

PESTIF’CB 4.6-DDE 0.04 UGR UJ 
- 

PEST/PCB 4,4’sDDT 0041 UGIL UJ 

PEST/PCB 4.4’.DDT 004 UGR UJ 
- 

PEST/PC% 4.4’.DDT 0.04 UGIL UJ 

PEST/PC8 Aldrin 0 02 UG/L U 

PESTlPCB Aldrin 0.02 UGIL U- 
--- ..-- 

PESTIPCB Aldrin 002 UGR U 

PEST/T%6 alpha-BHC 002 UGlL U 
- 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

MW4.1-F PEST/PC6 alpha-BHC 0.02 UGtL U 

Sl DPGW PESTlPCB alpha.RHC 002 UGIL U 

SlMW-7 PEST/PC9 Am&r-1016 0.13 UGlL U 

KwMo0 PESTIPCB Aroclor-10113 0.12 UGA U 

SlDPGW PESTIPCB Aroclor-1018 0.12 UGrL U 

KvvM07 

Sl DPGW 

PEST/PC6 Am&r-1221 0.13 UGR U 

PESTIPCB Arc&r-1221 0.12 UGtL U 

Sl MW-5 

KWM07 

PESTIPCB Aroclor-1221 0.12 UGiL U 

PESTIPCB Aroclor-1232 0.13 UGR U 

SlMW-5 PESTIPCB Am&f-l232 0.12 UGfL U 

MW4-1-F PEST/PCB Aroclor-1232 0.12 UGiL U 

SlMW-7 PESTIPCB Am&r-l242 0.13 UGR U 

SlDPGW 

SlMW-5 

PESTfPCB Am&x-l 242 0.12 UGk U 

PESTRB Am&x-l242 0.12 UGR U 

SlMW-7 

MWCI-F 

Sl DPGW 

Sl MW-7 

Sl MW-5 

PEST/PC8 Am&r-124.3 0.13 UGR U 

PEST/PCB Am&r-1248 0.12 UGrL U 

PEST/PCB Amclor-1248 0.12 UGIL U 

PESTIPCB Arocl0r.1254 0.13 UGrL U 

PESTrPCB Am&r-1254 0.12 UGrL U 

KwMo8 

SIMW-7 

PESTIPCB Arc&r-1254 0.12 UGR U 

PESTIPCB Amclor-1260 0.13 UGrL u * 

SlDPGW 

SlhlW-5 

PESTrPCB Am&r-1260 0.12 UGA U 

PEST/PC0 Amclw-1260 0.12 UGR U 

KwMo8 

MW4-I-F 

SIMW-7 

SIMW-7 

SlDPGW 

PESTiPCB 

PEST/PCB 

PESTrPCB 

PEST/PC6 

PEST/PC% 

beta-EHC 

bob-BHC 

beta-BHC 

Chlordane 

Chlordane 

0.02 UGR U 

0.02 UGrL U 

0.02 UGR U 

0.28 UGR U 

0.25 UGR U 

KWMO6 

Sl MW-7 

KWMO8 

KWMOT 

KWM07 

KwMo8 

PESTrl’CE Chlordrne 0.25 UGL U 

PEST/PC6 dsb-BHC 0.02 UGil. U 

PEST/PC6 defta-BHC 0.02 UGA. U 

PESTrPCB delta-BHC 0.02 UGR U 

PESTrPCB Dieldrin 0.041 UGR U 

PEST/PC% Dieldrin 0.04 UGR U 

Sl DPGW 

MW4-1-F 

PESTIPCB 

PEST/f’CB 

Disldrfn 

Endosulfan I 

0.04 UGlL cl 

0.02 UGR u 

Sl DPGW 

KWMM) 

Sl MW-7 

PEST/PCB Endosulfan I 002 UGR U 

PEST/PC5 Endosubn I 002 UGR U 

PEST/PCB Endosulhn II 0.041 UGrL U 

KwMo+ 

SlDPGW 

PESTiPCB Endosulfan II 0 04 UGR U 

PEST/PCB Endosulfan II 0.04 UGR U 

PM’== FRACTION PA&$&TER 
KwMo8 PESTIPCB alpha-BHC 

KWM07 PESTIPCB alpha.BHC 

KwMO7 PEST/PC0 Am&r-1016 

SIMW-5 PESTiPCB Am&r-l016 

RESULT UNITS QUA1 
0.02 UGR U 

002 UGR U 

0.13 w/L U 

0.12 UGA U 

MW4-1-F 

Slhiw-7 

Mw4-I-F 

KWMOB 

SlMW-7 

KWMCM 

SIDPGW 

KWMO7 

MW4-1-F 

KWMOB 

KWM07 

SIMW-5 

WMOB 

KWMOT 

PESTKJCB Am&r-1016 0.12 UGR U 

PEST/PCB Am&r-1221 0.13 UGiL U 

PESTJPCB Arc&x-1221 0.12 UGIL U 

PEST!PCB Amclor-1221 0.12 UGR U 

PESTrPCB Amclor-1232 0.13 UGR U 

PESTIPCB Aroclor-1232 0.12 UGR U 

PEST- Aroclar-1232 0.12 UGR U 

PESTlPCB Am&x-1242 0.13 UwL U 

PESTrPCB Amclor-1242 0.12 UGR U 

PESTrPCE Amclor-1242 0.12 UGIL U 

PESTIPCB Amckx-1248 0.13 UGn U 

PEST/PCB Amchr-1248 0.12 UGR U 

PEST/PCB Am&r-l248 0.12 UGrL U 

PESTlPCB Aralor-1254 0.13 UGIL U 

SIDPGW 

MW4-1-F 

KWMOf 

KWMO6 

PESTIPCB 

PESTIPCB 

Am&r-1254 . 0.12 UGR U 

Arc&x-1254 n 12 I IIT II 

MW4.1-F 

KwM07 

SIDFGW 

SlMW.5 

KWMO7 

Mw4.1-F 

SlMW-5 

SlMW-5 

h%V4-1-F 

SlDPGW 

SlMW-7 

MW4-1 -F 

SlMW-5 

SIMW-5 

KWMOT 

SlMW-7 

KWM07 

MWCl-F 

SlMW-5 

-, . - - -. - 
PESTIPCB Am&X-1260 0.13 UGR U 

PESTrPCB Am&r-1260 012 UGR U _..- -..- 
PESTS’CB Am&x-~280 0.12 UGR U 

PESTiPCB beta-BHC 0.02 UGA U 

PEST/PC6 b&i-BHC 0.02 UGR U 

PESTrPCB beta-BHC 0.02 UGR U 

PEST/PCS Chlordans 0.28 UGR U 

PESTiPCB Chlordans 0.25 UGR U 

PESTIPCB Chlordane 0.25 UGR U 

PESTiPCB defta-BHC 0.02 UGR U 

PESTrPCB delta-BHC 0.02 UGR U 

PESDPCE d&a-BHC 002 UGR U 

PESVPCB Dieldrin 0 041 UGR U 

PESTfPCB Dieldrin 0.04 UGR U 

PESTrPCB Diefdrln 0.04 UGR U 

PESTIPCB Endosulhn I 002 UGR U 

PESTffCB Endosuffan I 0.02 UGR U 

PESTrPCB Endosulfan I 0.02 UGR U 

PESTrT’CB Endosuifan II 0041 UGR U 
- 

PESTlPCB Endosulfan II 004 UGlL U 
_ ___~----- - 

PEST/PC6 Endosulfan II 004 UGlL U 
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NOVEMBER 1996 GROUNDWATER SAMPLING DATA FROM SWMU 1 

KWM07 PESVPCB Endosulfan sulfate 0.041 UGA U 

h4W4-1-F PESTIPCB Endorulfan sulfate a.04 UGA U 

SIDPGW PESTIPCB Endosuffan nutfate 0.04 UGA U 

KWM07 PESTJPCB Endrin 0.041 UGK U 

SlMw-5 PEST/PC9 End& 0.04 UGA U 

SIDPGW PEST/f’CB Endrin 0.04 UGA U 

KWM07 PEST/PC% Enddn aldshyde 0.041 UGA U 

MW4-1-F PEST/PCB Endrin aldshyde 0.04 UGA U 

SIDPGW PESVPCB Endrin rldehyds 0.04 UGA U 

Sl DPGW PEST/PC6 gamma-BHC Qindane) 0.02 UGA U 

SlMW-5 PEST/PCB gamma-BHC (lindano) 0.02 UGA U 

KWMO7 PEST/PCB gamma-BHC (lindano) 0.02 UGA U 

SlMW-7 FT3aPcB Hsptachlor 0.02 UGA U 

KWMO8 PESTIF’CB Hsptachlor 0.02 UGA U 

MW4-1.F PESTIPCB Heptachlor 0.02 UGR U 

SIMW-5 PESTIPCB Heptachlor @poxids 0.02 UGA U 

blW4~1-F PESTIPCB Heptachlor epoxide 0.02 UGA U 

KWM07 PESTIPCX Hspbchlor qxwide 0.02 UGA u . 

kwMO7 PESTiPCB Methoxychlor 0.2 UGA U 

SIDPGW PESTfPCB Msthokychlor 02 UGA U 

KwMo8 PESTIPCB Methaxychlor 0.2 UGA U 

KWMO7 PESTiPCB Msthyi parathion 0.051 UGA U 

SlDPGW PESTiPCB Methyl parathion 0.05 UGA U 

KwMo8 PESTtPCB Methyl parathion 0.05 UGA U 

KWM07 PESTlPCB Parathion 0.051 UGA U 

KWMO8 PESTIPCB Parathion 0.05 UGA U 

SlDPGW PESUPCB Parathion 0.05 UGA U 

SlMw-7 PESTiPCB Phonte 0.051 UGA U 

MWC1-F PEST/PC6 Phonts 0.05 UGR U 

Kwhm PEST/PCB Phorate 0.05 UGA U 

KWMOT PESVPCB Toxaphena 1 UGA U 

MW4-1-F PEST/PC6 Toxaphcne I UGR U 

SlDPGW PEST/PCB Toxaphcne 1 UGlL U 

@MPLE F&ACTION PAS REgYLT Ut$JS QUAL 
SlMw-7 PESTIPCB Endosulfan sulfate 0.041 UGA U 

SlMW-5 PESTIPCB Endosuffan &fate 0.04 UGK U 

UWMOB PESTIPCB Endosuhn rutits 0.04 UGA U 

SlMw.7 PESTIPCB Endrin 0.041 UGA U 

MWC1-F PESTIPCB Enddn 0.04 VGA U 

KwMo8 PESTIPCB Enddn 0.04 UGA U 

SlMw-7 PESTIPCB Endrin aldehyde 0.041 UGA U 

uwMo8 PESTIPCB Endrin aldehyde 0.04 UGA u 

$lMW-5 PEST/PC% Endrin aldahyde 0.04 UGA U 

MW4-1-F PESTfPCB gamma-BHC (tindana) 0.02 UGA u 

SlMw-7 PEST/PCB gamma-BHC (lindano) 0.02 WA U 

Kwhlm PEST/T’CB gamma.BHC (lindano) 0.02 UGIL u 

KWMO7 PEST/PCB Hspbchlw 0.02 UGA U 

SlMW-5 PESTIPCB Hspbchkx 0.02 UGA U 

SIDPGW PESTiPCB Hsptachlor 0.02 UGA U 

SIMW-7 PEST/FCB Heptachkf epoxide 0.02 UGA U 

lWMO0 PEST/PCB Heptachlorepoxide 0.02 UGA U 

SIDPGW PESTIPCE Heptachfofepodde 0.02 UGA U 

SlMW-5 PEST/PC0 Methoxyehfor 0.2 UGrL U 

MW4-1-F PESTiPCB Methoxychfor 0.2 UGA U 

SlMW-7 PEST/PCB MeUwxychbr 0.2 UGA U 

SIMW-7 PESTIPCB Methyl parathion 0.051 UGA u 

SlMW-5 PESTIPCB Methyl parathion 005 UGA U 

MWCl-F PESTlPCB Methyl prnthion 0.05 UGA U 

SlMW-7 PESTfPCB Parathion 0.051 UGA U 

WMW-5 PESTiPCB Parathion 0.05 UGA U 

MW4-1-F PESTfPCB Parathion 0.05 UGA u 

KWM07 PESTfPCB Phonle 0.051 UGA u 

SIMW-5 PESTiPCB Phrxate 0.05 UGR U 

SlDPGW PEST/PC8 Phorate 005 UGA U 

SIMW-7 PEST/PC8 Taxaphane 1 VGA U 

WONMOB PEST/PCB Toxaphena 1 UGA u 

SlMW-5 PESTIPCB Toxaphene 1 UGA U 
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1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I 

/""4 Name : GENERAL ENGINEERING LABOR 

,clb Code: NA Case No.: NA 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB624 ID: 0.53 (mm) 

Soil Extract Volume: -(uL) 

CAS NO. COMPOUND 

I KWM06 
Contract: NA 

SAS No.: NA SDG No.: 6B4OOW 

Lab Sample ID: 9611400-09 

Lab File ID: lK217 

Date Received: 11/21/96 

Date Analyzed: 11/26/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
(w/L or w/Kg) w/l 

74-87 
74-83 
75-01 
75-00 
75-09 

-3--------- chloromethane 
-g-- -------bromomethane 
-4 ---------vinyl chloride 
-3--------- chloroethane 
-2 ---------methylene chloride 

67-64-l---------acetone 
75-15-o--------- carbon disulfide 
75-35-4--------- l,l-dichloroethene 
75-34-3--------- l,l-dichloroethane 
156-60-5-------- trans-1,2-dichloroethene 
67-66-3---------chloroform 
107-06-2-------- 1,2-dichloroethane 
78-93-3---------2-butanone 
71-55-6--------- l,l,l-trichloroethane 
56-23-5---v-..--- carbon tetrachloride 
75-27-4-m------- bromodichloromethane 
70-87-5 ---------1,2-dichloropropane 
10061-01-S ------cis-1,3-dichloropropene 
79-Ol-6---------trichloroethene 
124-48-l-------- dibromochloromethane 
7g-()o-5--------- 1,1,2-trichloroethane 
71-43-2---------benzene 
10061-02-6------ trans-1,3-dichloropropene 
75-25-2---------bromoform 
108-10-l --------4-methyl-2-pentanone 
591-78-6--------2-hexanone 
127-18-4-------- tetrachloroethene 
7g-34-5--------- 1,1,2,2-tetrachloroethane 
108-88-3--------toluene 
108-90-7--------chlorobenzene 
100-41-4 --------ethylbenzene 
100-42-5--------styrene 
75-71-8--w-w---- Dichlorodifluoromethane 

2.0 
2.0 
1.7 
2.0 
5.0 

42.6 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.c 
2.c 
2.c 
5.c 

, 5.c 
2.c 
2.c 
2.c 

0.31 
2.t 
2.t 
2.t 

Q 

T 
J 
T 
J 
J 

J 
J 
J 
J 
J- 
J 
J 
3 
J 
J 
I 
7 
7 
J 
J 
J 
iT 
u 
u 
u 
u 
U 
U 
J 
U 
U 
U 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-b Name: GENERAL ENGINEERING LABOR 

Lab Code: NA Case No.: NA 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

Contract: NA 

SAS No.: NA 

Lab 

Lab 

KWMO6 

SDG No. : 6B400W 

Sample ID: 9611400-09 

File ID: lK217 

Date Received: 11/21/96 

Date Analyzed: 11/26/96 

.Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
tug/L or ug/Kg) q/l 

75-69-4----- 
107-13-l---- 
108-05-4---- 
107-02-a --- 
74-88-4----- 
75-()5-8-m--- 

107-05-1---- 
126-99-8---- 
126-98-7---- 
78-83-1----- 
107-12-0---- 
74-95-3----- 
80-62-6--s-- 

106-93-4---- 
630-20-6---- 
96-18-4----- 
110-57-6---- 
108-60-1---- 
96-12-a----- 
1330-20-7--- 

-- 
-- 

-- 

-- 

-- 

-- 

-- 

-- 

WV 

W  ̂

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

,-- 

--Trichlorofluoromethane 
--Acrylonitrile 
--Vinyl Acetate - 
--Acrolein 
--Iodomethane I 
--Acetonitrile 
--Allvl Chloride 
--2-Chloro-1,3-butadiene _ 
--Methacrylonitrile 
--Isobutyl Alcohol 
--Propionitrile 
--Dibromomethane 
--Methyl methacrylate 
--1,2-Dibromoethane 
--1,1,1,2-Tetrachloroethane 
--1;2;3LTrichloropropane 
--trans-1,4-Dichloro-2-butene 
--bis(2-Chloro-isopropyl)ether 
--1,2-dibromo-3-chloropropane- 
--xylenes (total) 

2.0 
20.0 

5.0 
20.0 

5.0 
10.0 
10.0 

2.0 
10.0 
20.0 
20.0 

2.0 
10.0 

2.0 
2.0 
2.0 

10.0 
20.0 

2.0 
4.0 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA oLMo3.0 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

.Y"$ Name: GENERAL ENGINEERING LABOR Contract: NA 

SAS No.: NA SDG 

Lab Sample ID: 9611400-14 

1 ml Lab File ID: lK207 

Date Received: 11/23/96 

Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

,ab Code: NA Case No.: NA 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml 

Level: (low/med) LOW 

% Moisture: not dec. 

EPA SAMPLE NO. 

KwMO7 

No. : 6B4OOW 

Soil Extract Volume: (UL) Soil Aliquot Volume: t-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or q/Kg) ug/l 

74-87 
74-83 
75-01 
75-00 
75-09 
67-64 
75-15 
75-35 
75-34 

-3--------- chloromethane 
-g--------- bromomethane 
-4 ---------vinyl chloride 
-3 ---------chloroethane 
-2 ---------methylene chloride 
-l---------acetone 
-O--------- carbon disulfide 
-4--------- l,l-dichloroethene 
-3--------- l.l-dichloroethane 

156-60-5 -t&ans-1,2-dichloroethene -m---e- 

67-66-3- -SW---- -chloroform 
107-06-2 ----i-- -1,2-dichloroethane 
78-93-3- ------- -2-butanone 
71-55-6- ------- -l,l,l-trichloroethane 
56-23-5- ----m-- -carbon tetrachloride 
75-27-4- ------- -bromodichloromethane 
78-87-s- ---w--- -1.2-dichloronrooane 
10061-01-5 ------cis-1,3-dichiorbpropene 
79-Ol-6---------trichloroethene 
124-48-l-------- dibromochloromethane 
7g-()(-J-5--------- 1,1,2-trichloroethane 
7I-43-2---------benzene 
10061-02-6 ------trans-1,3-dichloropropene 
75-25-2---------bromoform 
108-10-1-------- 4-methyl-2-pentanone 
591-78-6--------2-hexanone 
127-18-4-------- tetrachloroethene 
7g-34-5--------- 1,1,2,2-tetrachloroethane 
ioa-aa-3--------toluene 
108-90-7--------chlorobenzene 
100-41-4 --------ethylbenzene 
lOO-42-5--------styrene 
75-71-a--------- Dichlorodifluoromethane 

2.0 
2.0 
2.8 
2.0 
5.0 

30.7 
5.0 
2.0 
2.0 

0.43 
2.0 
2.0 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
2.0 
2.0 
2.0 
3.2 
2.c 
2.c 
2.c 

-- 

I: 
1 

i 
1 

i 
1 
1 

; 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

1 

Q 

J 
J 

7 
J 

7 
7 
7 
J 
7 
7 
J 
J 
3 
J 
LT 
u 
LJ 
u 
u 
u 
u 
u 
u 
u 
U 
U 
U 

U 
U 
U 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

5 Name: GENERAL ENGINEERING LABOR Contract: NA 

Lab Code: NA Case No.: NA SAS No.: NA SDG 

KWMo7 
\ 

No. : 6B400W 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

Lab Sample ID: 9611400-14 

Lab File ID: lK207 

Date Received: 11/23/96 

Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Rg) ug/l Q 

75-69-J ___-m- 

107-13-l----- 
.108-05-4----- 
107-02-a ---- 
74-88-4 ______ 
75-05-a------ 
107-05-1----- 
126-99-8----- 
126-98-7----- 
78-83-l------ 
107-12-0----- 
74-95-3------ 

80-62-6------ 
106-93-4----- 
630-20-6----- 
96-18-4------ 
110-57-6----- 
108-60-1----- 
96-12-a------ 
1330-20-7---- 

---Trichlorofluoromethane 
---Acrylonitrile 
---Vinyl Acetate 
---Acrolein 
---1odomethane 
-- 
-- 
-- 
-- 
-- 

-Acetonitrile 
-Ally1 Chloride 
-2-Chloro-1,3-butadiene 
-Methacrylonitrile 

- -1sobutyl Alcohol 
---Propionitrile 
---Dibromomethane 
---Methyl methacrylate 
---1,2-Dibromoethane 
---1,1,1,2-Tetrachloroethane 
---1,2,3-Trichloropropane - 
---trans-1,4-Dichloro-2-butene- 
---bis(2-Chloro-isopropyl)ether 

,---1,2-dibromo-3-chloropropane- 
---xylenes (total) 

2.0 u 
20.0 u 

5.0 u 
20.0 u 

5.0 u 
10.0 u 
10.0 u 

2.0 u 
10.0 u 
20.0 u 
20.0 u 

2.0 u 
10.0 u 

2.0 u 
2.0 u 
2.0 u 

10.0 u 
20.0 u 

2.0 u 
4.0 u 

FORM I VOA 

- 

oLMo3.0 

014 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 
I 

,'- --b Name: GENERAL ENGINEERING LABOR Contract: NA 
MW4-1-F 

-db Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) WATER Lab Sample ID: 9611400-11 

Sample wt/vol: 20 (g/ml) ml Lab File ID: lK218 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: not dec. Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

. . ., 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or ug/Kg) ug/l 

74-87-3----- 

74-83-g----- 

75-01-4----- 
75-OO-3----- 
75-og-2----- 
67-64-l----- 
75-15-0----- 
75-35-4----- 
75-34-3----- 
156-60-5---- 
67-66..3----- 

107-06-2---- 
78-93-3----- 
71-55-6-e--- 
56-23-5----- 
75-27-4----- 

--- 

--- 

--- 

m-s 

-mm 

--- 

mm- 

--- 

--- 

a-- 

--- 

-Be 

--- 

--- 

--- 

--- 

78 
10 
79 
12 
79 

dibromochloromethane 
1,1,2-trichloroethane 

71-43-2 ---------benzene 
10061-02-6 ------trans-1,3-dichloropropene 
75-25-2----- ----bromoform 
ioa-10-i --------4-methyl-2-pentanone 

-chloromethane 
-bromomethane 
-vinyl chloride 
-chloroethane 
-methylene chloride 
-acetone 

-87-s 
061-O 
-01-6 
4-48- 
-00-S 

-carbon disulfide 
-l,l-dichloroethene 
-l,l-dichlorc Lane 
-trans-1,2-d; :-:...oroethene 
-chloroform 
-1,2-dichloroethane 
-2-butanone 
-l,l,l-trichloroethane 
-carbon tetrachloride 
-bromodichloromethane 

1,2-dichloropropane 
cis-1,3-dichloropropene 
trichloroethene 

591-78-6--------2-hexanone 
-~27-1$-4-------- tetrachloroethene 
79-34-5--------- 1,1,2,2-tetrachloroethane 
ioa-aa-3--------toluene 
108-90-7--------chlorobenzene 
100-4X-4 --------ethylbenzene 
100-42-S--------styrene 
75-71-a--------- Dichlorodifluoromethane 

2.0 
2.0 
2.0 
2.0 
5.0 

30.9 
5.0 
2.0 
2.0 
2.0 

0.19 
2.0 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
2.0 

'2.0 
2.c 
2.c 
2.c 
2.c 
2.c 

1 1 
1 

; 
J 
J 
5 
J 
u 
u 
U 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MW4-1-F 
qb Name: GENERAL ENGINEERING LABOR Contract: NA 

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) WATER Lab Sample ID: 9611400-11 

Sample wt/vol: 20 (g/ml) ml Lab File ID: lK218 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: not dec. Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) ug/l Q 

I 
75-69-4-w------- Trichlorofluoromethane 
107-13-l --------Acrylonitrile 
loa-05-4- -------Vinyl Acetate 
107-02-8 -------Acrolein 
74-88-4---------Iodomethane 
75-05-8- --------Acetonitrile 
107-05-1--- -----Ally1 Chloride 
126-gg-a-------- 2-Chloro-1,3-butadiene 
126-98-7 --------Methacrylonitrile 
78-83-I---------Isobutyl Alcohol 
107-12-o --------Propionitrile 
74-95-3---i-----Dibromomethane 
80-62-6 ---------Methyl methacrylate 
106-93-4-------- 1,2-Dibromoethane 
630-20-6-------- 1,1,1,2-Tetrachloroethane 
96.-18-4 ---------1,2,3-Trichloropropane - 
IIO-57-6-w------ trans-1,4-Dichloro-2-butene- 
108-60-l --------bis(2-Chloro-isopropyl)ether 
g6-12-8--------- 1,2-dibromo-3-chloropropane- 
1330-20-7 -------xylenes (total) 

2.0 
20.0 

5.0 
20.0 

5.0 
10.0 
10.0 

2.0 
10.0 
20.0 
20.0 

2.0 
10.0 

2.0 
2.0 
2.0 

10.8 
20.0 

2.0 
4.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA oLMo3.0 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

/""‘,\ Name : GENERAL ENGINEERING LABOR 

jdb Code: NA Case No.: NA 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml) ml 

Level: (lowjmed) LOW 

% Moisture: not dec. 

GC Column: DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

CAS NO, COMPOUND 

SlClPGW 
Contract: NA 

SAS No.: NA SDG No.: 6B400W 

Lab Sample ID: 9611400-03 

Lab File ID: X213 

Date Received: 11/22/'96 

Date Analyzed: 11/26/'96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS:: 
lug/L or ug/Kg) q/l 

74-87--J--------- chloromethane 
74-83-9--------- bromomethane 
75-OI-4--------- vinyl chloride 
75-OO-3---------chloroethane 
75-09-2 ---------methylene chloride 
67-6 4-l-------- 
75-l 5-0-------- 
75-3 5-4-------- 
75-3 4-3-------- 
156- 6()-5------- 

-acetone 
-carbon disulfide 
-l,l-dichloroethene 
-l,I-dichloroethane 
-trans-I,2-dichloroethene 

67-66-3---------chloroform .' 
I()7-06-2-------- 1,2-dichloroethane 
78-93-3---------2-butanone 
7I-55-6--------- l,l,l-trichloroethane 
56-23-5--------- carbon tetrachloride 
75-27-4-m------- bromodichloromethane 
78-87-5 ---------1,2-dichloropropane 
10061-01-5- -----cis-1,3-dichloropropene 
79-Ol-6---------trichloroethene 
124-48-I-------- dibromochloromethane 
7g-oo-5--------- 1,1,2-trichloroethane 
71-43-2---------benzene 
10061-02-6 ------trans-1,3-dichloropropene 
75-25-2---------bromoform 
108-10-l --------4-methyl-2-pentanone 
591-78-6--------2-hexanone 
127-I8-4-------- tetrachloroethene 
7g-34-5--------- 1,1,2,2-tetrachloroethane 
108-88-3--------toluene 
108-90-7--------chlorobenzene 
100-41-4 --------ethylbenzene. 
lOO-42-5--------styrene 
75-71-8--------- Dichlorodifluoromethane 

2.0 
2.0 
2.0 
2.0 
5.0 

36.9 
5.0 
2.0 
2.0 
2.0 

0.27 
2.0 
3.3 
2.0 
2.0 

0.30 
2.0 
2.0 
2.0 

0.60 
2.0 
2.0 
2.0 
2.0 
2.6 
5.0 
2.c 
2.c 

0.34 
2.c 
2.c 
2.c 
2.c 

Q 

J 
.T 
.T 
J 
:J 
.- 
:i 
:I 
:7 
J 
:I- 
:J 
:J 
:J 
:J 
J 
[J 
[7 
[3 
J 
13 
17 
17 
u 
J 
U 
'U 
'* 
J 
'U 
'CT 
'13 
u 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

-b Name: GENERAL ENGINEERING LABOR Contract: NA 
SlDPGW 

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) WATER Lab Sample ID: 9611400-03 

Sample wt/vol: 20 (g/ml) ml Lab File ID: lK213 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: not dec. Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/l Q 

75-69-4--------- Trichlorofluoromethane 
107-13-l--------Acrylonitrile 
108-05-4 --------Vinyl Acetate 
107-02-8 -------Acrolein 
74-88-4---------Iodomethane 
75-05-8---------Acetonitrile 
107-05-l --------Ally1 Chloride 
126-99-8-------- 2-Chloro-1,3-butadiene 
126-90-7-------- Methacrylonitrile 
78-83-l------- --Isobutyl Alcohol 
107-12-o-.----- --Propionitrile 
74-95-3---------Dibromomethane 
80-62-6 ---------Methyl methacrylate 
106-93-4-------- 1,2-Dibromoethane 
630-2()-6-------- 1,1,1,2-Tetrachloroethane 
96-18-4----- ----1,2,3-Trichloropropane - 
110-57-6-------- trans-1,4-Dichloro-2-butene- 
1()8-60-l ------ --bis(2-Chlqro-isopropyl)ether 
96-1-J-8--------- 1,2-dibromo-3-chloropropane- 
1330-20-7-------xylenes (total) 

2.0 u 
20.0 u 

5.0 u 
20.0 u 

5.0 u 
10.0 u 
10.0 u 

2.0 u 
10.0 u 
20.0 u 
20.0 u 

2.0 u 
10.0 u 

2.0 u 
2.0 u 
2.0 u 

10.0 u 
20.0 u 

2.0 u 
4.0 u 

FORM I VOA oLMo3.0 

020 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMW-5 
,f hi Name: GENERAL ENGINEERING LABOR Contract: NA 

L& Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) WATER Lab Sample ID: 9611400-07 

Sample wt/vol: 20 (g/ml) ml Lab File ID: lK216 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: not dec. Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) ug/l 

74-87-3---------chloromethane 
74-83-9---------bromomethane 
75-01-4 ---------vinyl chloride 
75-OO-3---------chloroethane 
75-OCJ-2----- 
67-64-I----- 
75-15-()----- 
75-35-4----- 
75-34-3----- 
156-60,-5---- 
67-66--J----- 

107-06-2---- 
78-93-3-w--- 
7-l-55-6----- 
56-23-5-m--- 
75-27-4----- 
78-87-5----- 

10061-01-5-- 
79-01-6----- 
124-48-1---- 

---methylene chloride 
---acetone 
---carbon disulfide 
---l,l-dichloroethene 
---l,l-dichloroethane 
---trans-1,2-dichloroethene 
---chloroform 
---1,2-dichloroethane 
---2-butanone 
---l,l,l-trichloroethane 
---carbon tetrachloride 
---bromodichloromethane 
---1,2-dichloropropane 
-- -cis-1,3-dichloropropene 
-.--trichloroethene 
---dibromochloromethane 

- 

79-OO-5--------- 1,1,2-trichloroethane 
71-43-2---------benzene 
10061-02-6------ trans-1,3-dichloropropene 
75-25-2---------bromoform 
108-10-l --------4-methyl-2-pentanone 
591-78-6--------2-hexanone 
127~I8-4-------- tetrachloroethene 
79-34-5--------- 1,1,2,2-tetrachloroethane 
108-88-3--------toluene 
108-90-7--------chlorobenzene 
100-41-4 ---A----ethylbenzene 
loo-42-5--------styrene 
75-7I-8-----e--- Dichlorodifluoromethane 

2.0 
2.0 
2.0 
2 . 0 
5.0 

30.2 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
5.0 
5.0 
2.0 
2.0 
2.a 
2.c 
2.c 
2.c 
2.c 

-r 

1 

1 

I 

I 

1 

i 
1 
I 
I 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 



1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Tb Name: GENERAL ENGINEERING LABOR 

Lab Code: NA Case No.: NA 

Matrix: (soil/water) WATER 

Sample wt/vol: 20 (g/ml) ml 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB624 ID: 0.53 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

Contract: NA 

SAS No.: NA SDG 

EPA SAMPLE NO. 

SlMw-5 

No. : 6B400W 

Lab Sample ID: 9611400-07 

Lab File ID: lK216 

Date Received: 11/21/96 

Date Analyzed: 11/26/96 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION U-NITS: 
tug/L or ug/Kg) ug/l 

75-69-4--------- Trichlorofluoromethane 
107-13-l --------Acrylonitrile 

.108-05-4 --------Vinyl Acetate 
107-02-8 -------Acrolein 
74-88-4---------Iodomethane 
75-05-8---------Acetonitrile 
107-05-l------ --Ally1 Chloride 
126-99-8-------- 2-Chloro-1,3-butadiene 
126-98-7 --------Methacrylonitrile 
78-83-l---------Isobutyl Alcohol 
107-12-o --------Propionitrile 
74-95-3---------Dibromomethane 
80-62-6 ---------Methyl methacrylate 
106-93-4-------- 1,2-Dibromoethane 
630-20-6-------- 1,1,1,2-Tetrachloroethane 
96-18-4-w------ -1,2,3-Trichloropropane -- 
110-57-6-------- trans-1,4-Dichloro-2-butene- 
108-60-l-------- bis(2-Chloro-isopropyl)ether 
96-12-8--------- 1,2-dibromo-3-chloropropane- 
1330-20-7-- -----xylenes (total) 

2.0 
20.0 

5.0 
20.0 

5.0 
10.0 
10.0 

2.0 
10.0 
20.0 
20.0 

2.0 
10.0 

2.0 
2.0 
2.0 

10.0 
20.0 

2.0 
4.0 

Q 

u 
u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA oLMo3.0 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMW-7 
/ ---k Name : GENERAL ENGINEERING LABOR Contract: NA 

,A Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) WATER Lab Sample ID: 9611400-01 

Sample wt/vol: 20 (g/ml) ml Lab File ID: lK212 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: not dec. Date Analyzed: 11/26/96 

GC Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) ug/l Q 

74-87-3---------chloromethane 
74-83-9---------bromomethane 
75-01-4 ---------vinyl chloride 
75-OO-3---------chloroethane 
75-09-2------- --methylene chloride 
67-64-l---------acetone 
75-15-Q--------- carbon disulfide 
75-35-4--------- l,l-dichloroethene 
75-34-3--------- l,l-dichloroethane 
156-60-5-------- trans-1,2-dichloroethene 
67-66-S---------chloroform 
107-06-2----w--- 1,2-dichloroethane 
78-93-3---------2-butanone 
71-55-6-w------- l,l,l-trichloroethane 
56-23-5------- --carbon tetrachloride 
75-27-4--------- bromodichloromethane 
78-87-S ---------1,2-dichloropropane 
10061-01-5------ cis-1,3-dichloropropene 
79-Ol-6---------trichloroethene 
124-48-l-------- dibromochloromethane 
7g-()(-J-5--------- 1,1,2-trichloroethane 

-I 

71-43-2---------benzene 
10061-02-6 ------trans-1,3-dichloropropene _I 
75-25-2---------bromoform 
1()8-1(-J-1-------- 4-methyl-2-pentanone 
591-78-6--------2-hexanone 
127-18-4-----m-s tetrachloroethene 
79-34-5--------- 1,1,2,2-tetrachloroethane 
108-88-3--------toluene 
108-90-7--------chlorobenzene 
100-41-4 --------ethylbenzene 
100-42-5--------styrene 
75-71-8-----s--- Dichlorodifluoromethane 

2.0 '13 
2.0 u 
2.0 u 
2.0 u 
5.0 u 

27.4 
I 
-- 

5.0 u 
2.0 u 
2.0 u 
2.0 u 

0.43 J 
2.0 u: 
6.7 

I 
-- 

2.0 cr 
2.0 Cf 

0.37 J 
2.0 u 
2.0 u 
2.0 11 

0.80 Jr 
2.0 CT 
2.0 u 
2.0 u 
2.0 u 
2.9 ;I- 

0.38 LIT 
2.0 u 
2.0 u 

0.34 LIT 
2.0 1J 
2.0 TJ 
2.0 1J 
2.0 U 

023 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

5 Name: GENERAL ENGINEERING LABOR Contract: NA 

SAS No.: NA SDG No. : 6B400W Lab Code: NA Case No.: NA 

vlatrix: (soil/water) WATER Lab Sample ID: 9611400-01 

Sample wt/vol: 20 (g/ml ) ml Lab File ID: lK212 

Level: (low/med) LOW Date Received: 11/22/96 

k Moisture: not dec. Date Analyzed: 11/26/96 

3C Column: DB624 ID: 0.53 (mm) Dilution Factor: 1.0 

SlMW-7 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION D-NITS: 
(w/L or ug/Kg) ug/l 

‘j’5-69-4--------- Trichlorofluoromethane 
107-13-l --------Acrylonitrile 
108-05-4 --------Vinyl Acetate 
107-02-8 -------Acrolein 
74-88-4---------Iodomethane 
75-05-8---------Acetonitrile 
107-05-l --------Ally1 Chloride 
126-99-8-------- 2-Chloro-1,3-butadiene 
126-98-7---- ----Methacrylonitrile 
78-83-l------ ---1sobutyl Alcohol 
107-12-O--------Fropionitrile 
74-95-3---------Dibromomethane 
8(-J-62-6------ ---Methyl methacrylate 
106-93-4-m------ 1,2-Dibromoethane 
630-20-6-------- 1,1,1,2-Tetrachloroethane 
96-18-4-m---- ---1,2,3-Trichloropropane - 
llO-57-6------em 

~ 108-60-l 
trans-1,4-Dichloro-2-butene- 

--------bis(2-Chloro-isopropyl)ether 
i g6-12-8---- -----1,2-dibromo-3-chloropropane- 

1330-20-7 -------xylenes (total) 

2.0 
20.0 

5.0 
20.0 

5.0 
10.0 
10.0 

2.0 
10.0 
20.0 
20.0 
0.27 
10.0 

2.0 
2.0 
2.0 

0.72 
20.0 
0.58 

4.0 

Q 

u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
J 
U 
.f 

FORM I VOA oLMo3.0 

024 



SEMIVOLATILE ORGANI;: ANALYSIS DATA SHEET 

,A Name: GENERAL ENGINEERING LABOR Contract: NA 

EPA SAMPLE NO. 

KWMO6 

Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-09 

Sample wt/vol: 500 (g/m.L) mL Lab File ID: 6X126 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N)- Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/.96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N' pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) u&L 

110-86-l --------pyridine 

95-48-7---------2-methyli lhenol 
106-44-S --------4-methylphe no1 
67-72-l--------- hexachloroethane 
98-95-3---------nitrobenzene 
87-68-3-w.+.----- 
88-06-2----w--- 
95-g5-4-------- 
-~21-14-2------- 
118-74-l------- 
87-86-5-------- 
62-53-3----v--- 
1()8-95-2------- 
111-44-4------- 
95-57-8---s---- 
541-73-1------- 
IO6-46-7------- 
100-51-6------- 
g5-50-1-------- 
98-86-2-- --- ---- 
621-64-7-------- 
78-59-l--------- 
88-75-5--------- 
l(-Jl=J-67-9-------- 
111-91-l--------- 
120-83-2--------2,4idichlor 

-hexachlorobutadiene 
-2,4,6-trichlorophenol 
-2,4,5-trichlorophenol 
-2,4-dinitrotoluene 
-hexachlorobenzene 
-pentachlorophenol 
-aniline 
-phenol 
-bis(2-chloroethyl)ether 
-2-chloro henol 
-1,3-dich orobenzene P 
-1,4-dichlorobenzene 
-benzyl alcohol 
-1,2-dichlorobenzene 

acetophenone 
N-nitroso-di-n-propylamine 
isophorone 

- 

2-nitropher 
2,4-dimethylphenc 
bis(2-chloroethoxvfi 

31 
nethane 

:ophenol 
- 

zene 120-82-1---- ----1;2,4-trichlkoben 
91-20-3------ ---naphthalene 
106-47-8----- ---4-chloroaniline 
59-50-7------ ---4-chloro-3-methylphenol 
91-57-6-----a ---2-methylnaphthalene 
77-47-4------ ---hexachlorocyclopentadiene 
91-58-7------ ---2-chloronaphthalene - 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

5.2 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

FORM I sv-1 3/90 
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1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SKEET 

KWMO6 
4 Name: GENERAL ENGINEERING LABOR Contract: NA 

Lab Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

xatrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-09 

Sample wt/vol: 500 (g/mu mL Lab File ID: 6X126 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q 

88-74-4---------2-nitroaniline 
131-11-3 --------dimethylphthalate 
208-96-8 --------acenaphthylene 
6()6-20-2-------- 2,6-dinitrotoluene 
99-09-2---------3-nitroaniline 
83-32-9 ---------acenaphthene 
51-28-5--------- 2,4-dinitrophenol 
132-64-9--------dibenzofuran 
100-02-7 --------4-nitrophenoy 
84-66-2 ---------diethylphthalate 
7005-72-3 -------4-chlorophenylphenylether 
86-73-7---------fluorene 
lOO-Ol-6--------4-nitroaniline 
534-52-l --------4,6-dinitro-2-methylphenol - 86-30-6--------- N-nitroso-diphenylamine 
lOl-55-3-------- 4-bromophenylphenylether 
85-Ol-8---------phenanthrene 
120-12-7--------anthracene 
84-74-2-------- -di-n-butylphthalate 
206-44-O--------fluoranthene 
129-OO-O--------pyrene 
85-68-7 ---------butylbenzylphthalate 
g1-g4-1--------- 3,3'-dichlorobenzidine 
56-55-3--------- benzo(a)anthracene 
218-01-g --------chrysene 
117-81-7 --------bis(2-ethylhexyl)phthalate- 
117-84-J-J-------- di-n-octylphthalate 
205-gg-2-------- benzo(b)fluoranthene 
207-08-g-------- benzo(k)fluoranthene 
5()-32-8------- --benzo(a)pyrene 
193-39-5-------- indeno(l,2,3-cd)pyrene 
53-70-3--------- dibenz(a,h)anthracene 
1g1-24-2-------- benzo(g,h,i)perylene 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
20.0 u 

I 10.0 u 
20.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
50.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

FORM I SV-2 3/90 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

KWMO6 
/-k Name: GENERAL ENGINEERING LABOR Contract: NA 

J Code: NA Case No.: NA SAS No.: NA SDG No.: 6B4OOW 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-09 

Sample wt/vol: 500 (g/mu mL Lab File ID: 6X126 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N)- Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or w/Kg) w/L Q 

62-75-9 ---------N-methyl-N-nitrosomethylamin I I 10.0 u 
123-g1-1------- 
97-63-2-w------ 

109-()6-8------- 

10595-95-6----- 
66-27-3-------- 
55-18-5----w--- 
62-50-0-------- 
76-Ol-7-------- 
g30-55-2------- 
59-89-2-------- 
g5-53-4-------- 
loo-75-4------- 
122-()9-8------- 
126-68-l------- 
87-65-0-------- 
1888-71-7------ 

-1,4-dioxane 
-ethyl methacrylate 
-2-picoline 
-n-nitrosomethylethylamlne 
-methyl methanesulfonate - 
-n-nitrosodiethylamine 
-ethyl methanesulfonate 
-pentachloroethane 
-n-nitrosopyrrolidlne 
-n-nitrosomorpholine 
-o-toluidine 
-n-nitrosopiperdlne 
-a,a-dimethylphenethylamlne- 
-triethylphosphorothloate 
-2,6-dichlorophenol 

106-50-3------- 
924-16-3-w----- 
g4-5g-7-------- 
634-90-2------- 
120-58-l--- 
130-15-4--- 
99-65-0---- 
608-93-5--- 
134-32-7--- 
91-59-8---- 
58-90-2---- 
99-55-8---- 
297-97-2--- 
122-39-4--- 
3689-24-5-- 
99-35-4---- 

-hexachloropropene 
-p-phenylenediamine 
-n-nitroso-di-n-butylamlne 
-safrole 
-1,2,4,5-tetrachlorobenzene 

-----isosafrole 
- 

-----1,4-naphthoquinone 
-----m-dinitrobenzene 
-----nentachlorobenzene 
-----i-naphthylamine 
-----2-naphthylamine 
-----2.3.4.6-tetrachloroohenol 
-----5:&&o-o-toluidine- 
-----thionazine 
-----diphenylamine 
-----sulfotepp 
-----1,3,5-trlnitrobenzene 

FORM I SV-3 

E i . 
‘I;-; ; 
1o:o u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 U 
10.0 TJ' 

I 20.0 cr 
lO.OlU 
10.0 CJ 

I 10.0 u 
1o.oln 
10.0 u 

I 10.0 cr 
10.0 Cl 
10.0 cr 
10.0 u 
10.0 cr 
10.0 u 
10.0 cr 

I 10.0 CJ 
10.0 [J 
50.0 1J 

I,- 

3/90 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-b Name: GENERAL ENGINEERING LABOR Contract: NA 

L~D Code: NA Case No.: NA SAS No.: NA SDG 

KWMOG 
- 

No. : 6B400W / 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mu mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: O.S(mL) 

Injection Volume: l.O(uL) 

Lab Sample ID: 9611400-09 

Lab File ID: 6X126 

Date Received: 11/21/96 

Date Extracted:11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) w/L 

62-44-2---------phenacetin 
2303-16-4-------diallate 
60-Sl-S---------dimethoate 
92-67-l------- --4-aminobiphenyl 
82-68-8---- -----pentachloronitrobenzene 
23950-58-S ------pronamide 
88-85-7---------dinoseb 
298-04-4--------disulfoton 
56-57-s--m-- ----4-nitroquinoline-l-oxide 
135-23-g-,----- --methapyrilene 
465-73-6--------isodrin 
140-57-8--------aramite 
143-50-O --------kepone 

6O-ll-7------ ---p- (dimethylamino)azobenzene- 
510-15-6--------chlorobenzilate 
11g-g3-7-------- 3,3'-dimethylbenzidine 
52-85-7---------famphur 
53-96-3--m-- ----2-acetylaminorluorene 
57-97-6-m------- 7,12-dimethylbenz(a)anthrace 
59-49-5------ ---3-methylcholanthrene 

10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
50.0 
10.0 
10.0 
10.0 
10.0 

Q 

:: 
U 
U 

:: 

:: 
U 

i 
U 
U 
U 
U 

:: 
U 

:: 

FORM I SV-4 3/90 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 

p-b Name: GENERAL ENGINEERING LABOR Contract: NA I KWM07 

J Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-14 

Sample wt/vol: 500 &h-iL) mL Lab File ID: 6X128 

Level: (low/med) LOW Date Received: 11/23/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
lug/L or w/Kg) w/L Q 

110-86-l --------Dvridine I 
95-48-7 ---------2zmethylphenol 
106-44-S--------4-methylphenol 
67-72-l--------- hexachloroethane 
98-95-3 ---------nitrobenzene 
87-68-3 ---------hexachlorobuE ndlene 
88.-06-2 ---------2,4,6-trichlorophenr 
g5-g5-$--------- 2,4,5-trichlorophen ,ol 
121-14-2 --------2,4-dinitrotoluene 
118-74-I-------- hexachlorobenzene 
87-86-5 ---------pentachlorophenol 
62-53-3---------aniline 
108-95-2 --------Dhenol 
IlI-44-4-------- bis(2-chloroethvl)ether 
95-57-8 ---------2-chlorophenol - - 

1 

541-73-l-------- 1,3-dichlorobenzene 
106-46-7-------- 1,4-dichlorobenzene 
100-51-6 --------benzyl alcohol 
g5-50-1--------- 1,2-dichlorobenzene 
98-86-2---------acetophenone 
621-64-7 --------N-nitroso-di-n-propylamine - 
78-59-1- ------- -isophorone 
88-75-5-m---- -- -2-nitrophenol 
105-67-9- --s- -- -2,4-dimethylphenol 
111-91-l ------- -bis(2-chloroethoxy)methane 
120-83-2 --------2,4-dichlorophenol 

- 
120-82.m1-------- 1,2,4-trichlorobenzene 
91-20-3 ---------naphthalene 
106-47-8--------4-chloroaniline 
59-50-7 ---------4-chloro-3-methylphenol 
91-57-6 ---------2-methylnaphthalene 
77-47-4 ---------hexachlorocyclopentadiene 
91-58-7--------- 2-chloronaphthalene - 

- - 

10.0 CI 
10.0 u 
10.0 u 
10.0 u 
10.0 CI 
10.0 u 
10.0 u 

I 10.0 CI 
1o.olcr 
10.0 xr 

I 10.0 cr 
io.olcr 
10.0 cr 

I 10.0 u 
10.0 1J 
10.0 tJ 
10.0 CJ 
10.0 TJ 
10.0 XJ 

I 10.0 IJ 
10.0 w 
10.0 IJ 
10.0 u I 10.0 u 
lO.OlV 
10.0 u 
10.0 U 
10.0 IJ 
10.0 IJ 
10.0 17 
10.0 TJ 
10.0 IJ 
10.0 IJ 

I 

‘90 FORM I SV-1 3/ 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

KWMo7 
'7 Name: GENERAL ENGINEERING LABOR Contract: NA 

,ab Code: NA Case No.: NA SAS No.: NA SDG No.: 63400W 

datrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-14 

sample wt/vol: 500 (g/n-u mL Lab File ID: 6X128 

bevel: (low/med) LOW Date Received: 11/23/96 

? Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Zoncentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

;PC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CM NO. COMPOUND tug/L or ug/Kg) ug/L 

88-74-4---------2-nitroaniline 
131-ll-3-------- dimethylphthalate 
208-96-8--------acenaphthylene 
606-2-J-2-------- 2,6-dinitrotoluene 
99-09-2---------3-nitroaniline 
83-32-9-- ---m-e 

51-28-5-- ---w-- 

132-64-9- --w--- 

100-02-7- ----v- 

84-66-2-- --w--m 

7005-72-3 ------ 

-acenaphthene 
-2,4-dinitrophenol 
-dibenzofuran 
-4-nitrophenol 
-diethylphthalate 
,-4-chlorophenylphenylether 

86-73-7---,------fluorene- 
lOO-Ol-6--------4-nitroaniline 
534-52-l-------- 4,6-dinitro-2-methylphenol - 
86-30-6 ---------N-nitroso-diphenylamine 
101-55-3-------- 4-bromophenylphenylether 
85-01-8------- --phenanthrene 
120-12-7--------anthracene 
84-7,$-2-s--- ----di-n-butylphthalate 
206-44-O--------fluoranthene 
129-OO-O--------pyrene 
85-68-7 ---------butylbenzylphthalate 
g1-g4-1--------- 3,3'-dichlorobenzidine 
56-55-3--m-w---- benzo(a)anthracene 
218-01-g --------chrysene 
117-81-7--------bis(2-ethylhexyl)phthalate- 
117-84-0--- -----di-n-octylphthalate 
2()5-gg-2-------- benzo(b)fluoranthene 
207-08-g-------- benzo(k)fluoranthene 
50-32-8------w --benzo(a)pyrene 
1g3-3g-5-----..- -indeno(l,2,3-cd)pyrene 
53-70-3----- ----dibenz(a,h)anthracene 
191-24-2- -------benzo(g,h,i)perylene 

FORM I SV-2 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
10.0 
10.0 
10.0 
10.0 
10.0 

3/90 
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1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

/ ---+ Name: GENERAL ENGINEERING LABOR Contract: NA 

3 Code: NA Case No.: NA SAS No.: NA SDG 

KWM07 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: O.S(mL) 

Injection Volume: l.O(uL) 

No. : 6B400W 

Lab Sample ID: 9611400-14 

Lab File ID: 6X128 

Date Received: 11/23/96 

Date Extracted:11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L or ug/Kg) ug/L 

62-75-9-m--- -- 

123-91-1---- -- 

97-63-2----- -- 

109-06-8---- -- 

10595-95-6-- -- 

66-27-3-w--- -- 

55-18-5--s-- -- 

62-50-()----- me 

76-Ol-7----w -- 

930-55-2---- -- 

59-89-2----- -- 

g5-53-4----- -- 

100-75-4---- -- 

122-09-8---- -- 

126-68-1---- -- 

87-65-0----- -- 

1888-71-7--- -- 

106-50-3---- -- 

924-16-3---- -- 

g4-5g-~ ----- -- 

634-90-2---- -- 

120-58-1---- -- 

130-15-4---- MS 

99-65-0----- -- 

608-93-5---- -- 

134-32-7---- m.- 

91-59-8-e--- -- 

58-90-2----- -- 

99-55-8----- -- 

297-97-2---- -- 

122-39-4---- -- 

3689-24-5--- ,a- 

99-35-4----- -- 

--N-methyl-N-nitrosomethylamin 
--1,4-dioxane 
--ethyl methacrylate 
--2-plcoline 
--n-nitrosomethylethylamlne 
--methyl methanesulfonate - 
--n-nitrosodiethylamine 
--ethyl methanesulfonate 
--pentachloroethane 
--n-nitrosopyrrolidlne 
--n-nitrosomorpholine 
--o-toluidine 
--n-nitrosopiperdine 
--a.a-dimethvlohenethvlamlne 
--t&ethyl hkhhorothioate - 
--2,6-dich orophenol Y 
--hexachloropropene 
--p-phenylenediamine 
--n-nitroso-di-n-butylamlne - - 
--safrole 
--1,2,4,5-tetrachlorobenzene 
i-isosafrole 

- 

--1,4-naphthq .none 
--m-dinitrobenzene 
--pentachlorobenzene 
--1-naphthyla mine 
--2-naphthylamine 
--2,3,4,6-tetrachm henol 
--5-nitro-o-toluidine - 
--thionazine 
--diphenylam%ne 
--sulfotepp 
--1,3,5-trlnitrobenzene 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 

FORM I SV-3 3/90 
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1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

KwMo7 
-b Name: GENERAL ENGINEERING LABOR Contract: NA 

'ho Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-14 

Sample wt/vol: 500 (g/ml3 mL Lab File ID: 6X128 

Level: (low/med) LOW Date Received: 11/23/96 

% Moisture: decanted: (Y/N)- Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
fug/L or ug/Kg) ug/L Q 

62-44-2-- 
2303-16-4 
60-51-5-- 
,92-67-1-- 
82-68-8-- 
23950-58- 
88-85-7-- 
298-04-4- 
56-57-5-- 
135-23-9- 
465-73-6- 
140-57-8- 
143-50-0- 
60-11-7-- 
510-15-6- 
119-93-7- 
52-85-7-- 
53-96-3-- 
57-97-6-- 

------ 

_-a--- 

-----s 

--m--e 

------ 

5 --we- 

--m--- 

--w--s 

------ 

.I 

-phenacetin I 
-diallate I 

-dimethoate 
-4-aminobiphenyl 
-pentachloronitrobenzene 
-pronamide 
-dinoseb 
-disulfoton 
-4-nitroquinoline-l-oxide 

-------methapyrilene . _. I 
--m---- 

------- 
--L---- 

------w 

isodrin 
aramite 
kepone 
o-(dimethvlamino)azobenzene 

-------&hlorobenzilate . 
-------3,3'-dimethylbenzidine 
-------famphur 
-------2-acetylaminofluorene 
-------7,12-dlmethylbenz(a)anthrace 

5g-rJg-5------ ---3-methylchoianthrene 

10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
50.0 
10.0 
10.0 
10.0 
10.0 

FORM I SV-4 3/90 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Mwr:-1 
,r-h Name : GENERAL ENGINEERING LABOR Contract: NA 

. J Code: NA Case No.: NA SAS No.: NA 

Matrix: (soil/water) GRODNDH20 

Sample wt/vol: 500 (g/mu mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

SDG No. : 6B4OOW 

Lab Sample ID: 9611400-11 

Lab File ID: 6X127 

Date Received: 11/21/96 

Date Extracted: 11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

,/--. 

CAS NO: COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) w/L Q 

110-86-l --------pyridine 
95-48-7 ---------2-methylphenol 
106-44-5 --------4-methylphenol 
67-72-l--------- hexachloroethane 
98-95-3---------nitrobenzene 
87-68-3-w------- hexachlorobutadiene 
88-06-2 ---------2,4,6-trichlorophenol 
g5-95-4--------- 2,4,5-trichlorophenol 
121-14-2-------- 2,4-dinitrotoluene 
118-74-1-e------ hexachlorobenzene 
87-86-S ---------pentachlorophenol 

108-95 
111-44 
9!i-57- 
541-73 
106-46 
100-51 
95-50- 
98-86- 
621-64 

-2 ------ --phenol 
-4------ 
8 -w-w--- 
-1 ------ 
-7------ 
-6-e-w-e 

-w----- 
; . - - - - - - 
-7------ 

78-59-1- ------- -isophorone 
88-75-5- ---w-w- -2-nitrophenol 
105-67-g -----.m- -2,4-dimethylphenol 
111-91-l ------- -bis(2-chloroethoxy)methane 
120-83-2 --w---- -2,4-dichlorophenol 

- 

120-82-l ------- -1,2,4-trichlorobenzene 
91-20-3- --WC--- -naphthalene 
106-47-8 ---s--- -4-chloroaniline 
59-50-7- -m-w--- -4-chloro-3-methylphenol 
91-57-6- ------m -2-methylnaphthalene 
77-47-4- ------- -hexachloroc clopentadiene 
91-58-7- --w-e-- -2-chloronap thalene h 7 

%loroethvl)ether _ --bis(2-c 
--2-chlorophenol - 
--1,3-dichlorobenzene 
--1,4-dichlorobenzene 
--benzyl alcohol 

*obenzene --1,2-dichlor 
--acetophenone 
--N-nitroso-di-n-pr ropylamine - 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

lO.OlU~ 
10.0 ur 
10.0 u 
10.0 U 

FORM I SV-1 3/90 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-b Name: GENERAL ENGINEERING LABOR Contract: NA 

AaD code: NA Case No.: NA SAS No.: NA SDG 

ilatrix: (soil/water) GROUNDH20 

sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

's Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: 1.0 (UL) 

No. : 6B400W 

Lab Sample ID: 9611400-11 

Lab File ID: 6X127 

Date Received: 11/21/96 

Date Extracted:11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

MW4-1 

3PC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) W/L Q 

88-74-4---------2-nitroaniline 
131-11-3------ --dimethylphthalate 
2()8-96-8--m--- --acenaphthylene 
606-20-2-------- 2,6-dinitrotoluene 
99-09-2---------3-nitroaniline 
83-32-g----- ----acenaphthene 
51-28-5--s-- ----2,4-dinitrophenol 
132-64-g------ --dibenzofuran 
100-02-7--------4-nitrophenoy 
84-66-2---- -----diethylphthalate 
70()5-72-3------- 4-chlorophenylphenylether- 
86-73-7---------fluorene 
10()-01-6------ --4-nitroaniline 
534-52-l------ --4,6-dinitro-2-methylphenol- 
86-30-6------ ---N-nitroso-diphenylamlne 
IOl-55-3------ --4-bromophenylphenylether 
85-OI-8------ ---phenanthrene 
120-12-7---- ----anthracene 
84-74-2--w-- ----di-n-butylphthalate 
206-44-O--------fluoranthene 
129-OO-O--------pyrene 
85-68-7-w---- ---butylbenzylphthalate 
g1-g4-1--------- 3,3'-dichlorobenzidine 
56-55-3-w---- ---benzo(a)anthracene 
218-Ol-9--------chrysene 
n;-it-;---- 

- - 
----bis(2-ethllhexyl)phthalate- 

--------di-n-octy phthalate 
205-gg-2-------- benzo(b)fluoranthene 
207-()8-g------ --benzo(k)fluoranthene 
50-32-8---- -----benzo(a)pyrene 
193-39-5----- ---indeno(l,2,3-cd)pyrene 
53-70-3--------- dibenz(a,h)anthracene 
191-24-2------ --benzo(g,h,i)perylene 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
20.0 u 
10.0 u 
20.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
50.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

FORM I SV-2 3/90 
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1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

/ 4 Name : GENERAL ENGINEERING LABOR Contract: NA 
Mw4-1 

L Code: NA Case No.: NA SAS No.: NA SDG No. : 6B400W 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N)- 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: 1.0 (UL) 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 9611400-11 

Lab File ID: 6X127 

Date Received: 11/21/!36 

Date Extracted:11/25/!36 

Date Analyzed: 12/10/!36 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) w/L 

62-75-9--- 
123-91-1-- 
97-63-2--- 
109-06-8-- 
10595-95-6 
66-27-3--- 
55-18-5--- 
62-50-0--- 
76-01-7--- 
930-55-2-- 
59-89-2--- 
95-53-4--- 
100-75-4-- 
122-09-8-- 
126-68-1-- 
87-65-0--- 
1888-71-7- 
106-50-3-- 
924-16-3-- 
94-59-7--- 
634-90-2-- 
120-58-1-- 
130-15-4-- 
99-65-0--- 
608-93-S-- 
134-32-7-- 
91-59-8--- 
58-90-2--- 
99-55-8--- 
297-97-2-- 
122-39-4-- 
3689-24-5- 
99-35-4--- 

------N-methyl-N-nitrosomethylamin 
------1.4-dioxane 
----- 

B-w-- 

-w--- 

----- 

----- 

w-m-- 

----w 

-ethyl methacrylate 
-2-picoline 
-n-nitrosomethylethylamlne 
-methyl methanesulfonate - 
-n-nitrosodiethylamine 
-ethyl methanesulfonate 
,-oentachloroethane 

------k-nitrosopyrrolidine 
------n-nitrosomorpholine 
------o-toluidine 
------n-nitrosopiperdlne 
------a,a-dimethylphenethylamlne- 
------triethylphosphorothloate 
------2,6-dichlorophenol 
------hexachloropropene 
------p-phenylenediamine 
------n-nitroso-di-n-butylamlne 
------safrole 
------1,2,4,5-tetrachlorobenzene - - - 
------isosafrole 
------1,4-naphthoquinone 
------m-dinitrobenzene 
--w-e 

----- 

---a- 

----- 

----- 

----- 

-w--e 

-oentachlorobenzene 
-?.inaphthylamine 
-2-naphthylamine 
-2,3,4,6-tetrachm Len01 
-5-nitro-o-toluidine - 
-thionazine 
-diphenylamlne 

------sulfotepp 
------1,3,5-trinitrobenzene 

FORM I SV-3 3/90 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
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1C 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

'> Name: GENERAL ENGINEERING LABOR Contract: NA 

Lab Code: NA Case No.: NA SAS No.: NA SDG 

EPA SAMPLE NO. 

MW4-1 

No. : 6B400W 

vIatrix: (soil/water) GROUNDH20 

sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N)- 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

Lab Sample ID: 9611400-11 

Lab File ID: 6X127 

Date Received: 11/21/96 

Date Extracted:11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) ug/L 

62-44-2------ ---phenacetin 
2303-16-4-------diallate 
60-51-5---------dimethoate 
92-67-l----- ----4-aminobiphenyl 
82-68-8--s-- ----pentachloronitrobenzene 
23950-58-5 ------pronamide 
88-85-7---------dinoseb 
298-04-4--------disulfoton 
56-57-5 ---------4-nitroguinoline-l-oxide 
135-23-g------ --methapyrilene 
465-73-6--------isodrin 
140-57-8--------aramite 
143-50-O--------kepone 
60-ll-7------- --p-(dimethylamino)azobenzene- 
510-15-6--------chlorobenzilate 
11g-g3-7------- -3,3'-dimethylbenzidine 
52-85-7---------famphur 
53-96-3------ ---2-acetylaminorluorene 
57-97-6-w------- 7,12-dimethylbenz(a)anthrace 
5gw4g-5----- ----3-methylcholanthrene 

10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
50.0 
10.0 
10.0 
10.0 
10.0 

Q 
7 

U 
U 
U 
U 
U 
U 

:: 
U 
U 
U 

ti 
U 
U 
U 
U 
U 
U 
U 

FORM I sv-4 3190 
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1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

SlDPGW 
.=A Name : / GENERAL ENGINEERING LABOR Contract: NA 

, Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-03 

Sample wt/vol: 500 (g/ma mL Lab File ID: 6X123 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/09/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) ug/L Q 

I I I -1 
110-86-I --------pyridine I 
95-48-7 ---------2-methylphenol 
106-44-5 --------4-methylphenol 
67-72-l------- --hexachloroethane 
98-95-3---------nitrobenzene 
87-68-3 ---------hexachlorobum ene 
88-06-2--------- 2,4,6-trichlorophenr 
95-95-4 ---------2,4,5-trichlorophenol 
121-14-2-------- 2,4-dinitrotoluene 
118-74-l-------- hexachlorobenzene 
87-86-5------ ---pentachlorophenol 
62-53-3--y------aniline 
108-95-2 --------phenol 

111-44-4 --------bis(2-chloroethyl)ether 
95-57-8 ---------2-chlorophenol 
541-73-l-------- 1,3-dichlorobenzene 
106-46-7-------- 1,4-dichlorobenzene 
100-51-6 --------benzyl alcohol 
g5-5()-1--------- 1,2-dichlorobenzene 
98-86-2 ---------acetophenone 
621-64-7 --------N-nitroso-di-n-propylamine 
78-59-l---------isophorone 

- 

88-75-5---------2-nitrophenol 
105-67-g --------2,4-dimethylphenol 
111-g1-1-------- bis(2-chloroethoxv1methane 
120-83-2 --------2,4idichlbrophenoi- 

- 
120-,82-l-------- 1,2,4-trichlorobenzene 
91-20-3 ---------naphthalene 
106-47-8--------4-chloroaniline 
5g-50-7--------- 4-chloro-3-methylphenol 
91-57-6--v------ 2-methylnaphthalene 
77-47-4 ---------hexachloroc clopentadiene 

2-chloronap thalene x - 91-58-7-s------- 

FORM I SV-1 

10.0 u 
10.0 u 
10.0 u 
10.0 u 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 U 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

I 10.0 u 
lO.OlU 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

I 10.0 u 
lO.OlU 
10.0 u 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 

3/90 

287 



1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

SlDPGW 
Tb Name: GENERAL ENGINEERING. LABOR Contract: NA 

UD Code: NA Case No.: NA SAS No.: NA SDG 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N)- 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

No. : 6B400W 

Lab Sample ID: 9611400-03 

Lab File ID: 6X123 

Date Received: 11/22/96 

Date Extracted:11/25/96 

Date Analyzed: 12/09/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L 01: ug/Kg) w/L 

88-74-4---------2-nitroaniline 
131-11-3 --------dimethylphthalate 
208-96-8 --------acenaphthylene 
6()6-2-J-2-------- 2,6-dinitrotoluene 
SS-09-2---------3-nitroaniline 
83-32-9 ---------acenaphthene 
51-28-5--------- 2,4-dinitropheno 1 
132-64-9--------dibenzofuran 
lOO-02-7-------- 4-nitropheno- 
84-66-2 ---------diethylphthalate 
7005-72-3 -------4-chlorophenylphenylether 
86-73-7---------fluorene 
lOO-Ol-6--------4-nitroaniline 
534-52-l --------4,6-dinitro-2-methylphenol 
86-30-6 ---------N-nitroso-diphenylamine - 
101-55-3 --------4-bromophenylphenylether 
85-01-8 ---------phenanthrene 
120-12-7--------anthracene 
84-74-2 ---------di-n-butylphthalate 
206-44-O--------fluoranthene 
12 
85 
91 
56 
21 
11 

g-()0-0------: -yy L G&&G 

-68-7-------- -butylbenzylphthalate 
-g4-1-------- -3,3'-dichlorobenzidine 
-55-3-------- 
8-()1-g------- 

-benzo(a)anthracene 
-chrysene 

7-81-7------- -bis(2-ethylhexyl)phthalate 
117-84-O-------- di-n-octyiphthalate 
2()5-gcJ-2-------- benzo(b)fluoranthene 
207-08-S-------- benzo(kjfluoranthene 

- 

50-32-8 ---------benzo(a)pyrene 
1g3-39-5-------- indeno(l,2,3-cd)pyrene 
53-70-3--------- dibenz(a,h)anthracene 
191-24-2 --------benzo(g,h,i)perylene 

FORM I SV-2 3/90 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
i0.a 

1o.c 
10. c 
1o.c 
1o.c 
1o.c 
10. c 

288 



1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

;-"- Name : GENERAL ENGINEERING LABOR Contract: NA 

. * Code: NA Case No.: NA SAS No.: NA SDG 

EPA SAMPLE NO. 

SlDPGW 

No.: 6H4OOW 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N)- 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 9611400-03 

Lab File ID: 6X123 

Date Received: 11/22/96 

Date Extracted:11/25/96 

Date Analyzed: 12/09/96 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg),ug/L 

62-75-S ---------N-methyl-N-nitrosomethylamin 
123-9 l-l-------- 1.4-dioxane 
97-63 -2 --------- ethyl methacrylate 
'109-O 6-8-------- 2-picoline 
10595 -95-6-m-w-s n-nitrosomethylethylamlne 

- 66-27 -3--------- methvl methanesulfonate 
55-18-5- 

120-58-1---- 

62-50-0- 
76-01-7- 

130-15-4---- 

930-55-2 
59-89-2- 

99-65-O----- 

95-53-4- 
100-75-4 

608-93-5---- 

122-09-8 
126-68-l 

134-32-7---- 

87-65-0- 
1888-71- 

91-59-8----- 

106-50-3 
924-16-3 

58-go-2----m 

94-59-7- 
634-90-2 

99-55-8-w--- 

--mm 

---- 

---- 

-me- 

---w 

-w-- 

---- 

---- 

---- 

---m 

-B-e 

---- 

B--m 

---- 

-e-- ,- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Be 

-- 

-- 

-- 

-- 

-- 

,-- 

,-- 

-n-nikosodiethylamine 
-ethyl methanesulfonate 
-pentachloroethane - 
-n-nitrosopyrrolidlne 
-n-nitrosomorpholine - .-. 
-o-toluidine 
-n-nitrosopiperdine 
-a,a-dimethylphenethylan nine 
-triethvlohbstihorothioate _ 
-2,6-digh1orophenol 

---- 

-hexachloropropene 
-p-phenylenediaminc 

s-v- 

-n-nitroso-di-n-but- Lne 

---w 

-safrole 
-1,2,4,5-tetrachlorobenzene- 

---a 

--m- 

-v-s 

-m-v 

--Be 

isosafrole 
1,4-naphthz quinone 
m-dinitrobenzene 
oentachlorobenzene 

- 

i-naphthylamine 
2-naphthylamine 
2,3,4,6-tetrachloroohenol 
5-nitro-o-toluidine 

I 

, 

297-97-2--------thionazine 
122-39-4 --------diphenylamine 
3689-2,-J-5------- 
gg-35-4--------- 

sulfotepp 
1,3,5-trlnitrobenzene 

FORM I SV-3 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
5o.c 

Q 

U 
U 
U 

:: 
U 

i 

:: 

:: 

:: 
U 
U 
U 
U 

:: 
u 

' u 
' u 
1 u 
' u 
1 u 
I u 
I u 
I u 
I u 
I u 
1 u 
) u 
- -- 

3/90 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-3 Name: GENERAL ENGINEERING LABOR Contract: NA 

LAD Code: NA Case No.: NA SAS No.: NA SDG 

SlDPGW 

No. : 6B400W 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

Lab Sample ID: 9611400-03 

Lab File ID: 6X123 

Date Received: 11/22/96 

Date Extracted:11/25/96 

Date Analyzed: 12/09/96 

Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or w/Kg) ug/L 

62-44-2 ---------phenacetin 
2303-16-4-------diallate 
60-51-5---------dimethoate 
92-67-1 ---------4-aminobiphenyl 
82-68-8-------- -pentachloronitrobenzene 
23950-58-5 ------pronamide 
88-85-7---------dinoseb 
298-04-4--------disulfoton 
56-57-5-------- -4-nitroquinoline-l-oxide 
135-23-9 --------methapyrilene 
465-73-6--------isodrin 
140-57-8--------aramite 
143-50-O --------kepone 
60-ll-7s------ --p-(dimethylamino)azobenzene- 
510-15-6--------chlorobenzilate 
11g-g3-7-------- 3,3'-dimethylbenzidine 
52-85-7---------famphur 
53-96-3------- --2-acetylaminorluorene 
57-97-6-w------- 7,12-dimethylbenz(a)anthrace 
5g-49-5--------- 3-methylcholanthrene 

FORM I SV-4 3/90 

290 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

,.-=--3 Name : GENERAL ENGINEERING LABOR Contract: NA 

EPA SAMPLE NO. 

SlMW-5 

L,LI Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-07 

Sample wt/vol: 500 (g/mu mL Lab File ID: 6X125 

Level: tlow/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N)- Date Extracted:11/25/96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/10/96 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Kg) w/L 

110-86-l --------pyridine 

95-48-T---------2-methyl- 
106-44-5 --------4-methylphenol 
67-72-I-----,---- hexachloroethane 
98-95-3---------nitrobenzene 
87-68-3--------- hexachlorobutadiene 
88-06-2 ---------2,4,6-trichlorophenol 
g5-g5-4--------- 2,4,5-trichlorophenol 
121-14-2-------- 2,4-dinitrotoluene 
118-74-1-------- hexachlorobenzene 
87-86-5 ---------pentachlorophenol 
62-53-3---------anili~e 
108-95-2----- 
111-44-4----- 
95-57-8---w-- 
541-73-1----- 
106-46-7----- 
100-51-6----- 
95-50-l------ 
98-86-2------ 
621-64-7----- 
78-59-1-------- 
88-75-5-e------ 
105-67-9------- 

111-91-l ---,---- 

I20-83-2-w----- 
120-82-l------- 
91-2()-3-------- 

---phenol 
---bis(2-chloroethyl)ether 
---2-chlorophenol 
---1,3-dichlorobenzene 
---1,4-dichlorobenzene 
---benzyl alcohol 
---1,2-dichlorobenzene 
---acetophenone 
---N-nitroso-di-n-propylamlne- 

-isophorone 
-2-nitrophenol 
-2,4-dimethylphenol 
-bis(2-chloroethoxy)methane 
-2,4-dichlorophenol 

- 

-1,2,4-trichlorobenzene 

106-47-8--------4-chloroaniline 
5g-5()-7--------- 4-chloro-3-methylphenol 
91-57-6--------- 2-methylnaphthalene 
77-47-4--------- hexachlorocyclopentadiene 
91-58-7 ---------2-chloronaphthalene - 

FORM I SV-1 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
10. c 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
1o.t 

1 
1 
1 
1 

1 

1 
1 
1 

1 
1 

I 

I 

I 

I 

t 

t 

t 

t 

t 

1 

f 

1 

1 

1 

) 

1 

; 

3/90 
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1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMw-5 
Tb Name: GENERAL ENGINEERING LABOR Contract: NA 

bdb Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-07 

Sample wt/vol: 500 (g/mu mL Lab File ID: 6X125 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: O.S(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: W/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q 

88-74-4---------2-nitroaniline 
131-11-3 --------dimethylphthalate 
208-96-8 --------acenaphthylene 
606-2(-J-2-------- 2,6-dinitrotoluene 
99-09-2---------3-nitroaniline 
83-32-9 ---------acenaphthene 
51-28-5 ---------2,4-dinitrophenol 
132-64-9--------dibenzofuran 
IOO-02-7-------- 4-nitropheno- 
84-66-2 ---------diethylphthalate 
7005-72-3 -------4-chlorophe _ _ _ nylphenylether 
86-73-7- ------- 
10()-01-6------- 
534-52-l ,------- 
86-30-6- 
101-55-3 
85-01-8-- --w--- 

120-12-7- -----e 

84-74-2-- ---m-- 

206-44-0- ---m-w 

129-00-0- -----e 

85-68-7-- ----v- 

91-94-1-- -e-w-- 

56-55-3-- ----w- 

-fluorene 
-4-nitroaniline 
-4,6-dinitro-2-methylphenol 
-N-nitroso-diphenylamine - 
-4-bromophenylphenylether 
-phenanthrene 
-anthracene 
-di-n-butylphthalate 
-fluoranthene 
-pyrene 
-butylbenzylphthalate 
-3,3'-dichlorobenzidine 
-benzo(a)anthracene 

218-01-g --------chrysene 
117-81-7--------bis(2-ethylhexyl)phthalate 
117-&J-()-------- di-n-octy phthalate 

- 
2()5-gg-2-------- benzo(b)fluoranthene 
207-08-g-------- benzo(k)fluoranthene 
50-32-8-e----- --benzo(a)pyrene 
ig3-3g-5-------- indeno(l,2,3-ca)pyrene 
53-70-3--------- dibenz(a,h)anthracene 
191-24-2 --------benzo(g,h,i)perylene 

FORM I SV-2 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
1'0. 0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1o.c 

- 

3/90 

292 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMw-5 
,,w '-y i Name: GENERAL ENGINEERING LABOR Contract: NA 

L J Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-07 

Sample wt/vol: 500 (g/mL) mL Lab File ID: 6X125 

Level: (low/med) LOW Date Received: 11/21/96 

% Moisture: decanted: (Y/N)- Date Extracted: 11/25/.96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/10/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L 01: ug/Kg) w/L 

62-75-g--------- N-methyl-N-nitrosomethvlamin 
123-91-1----- 
97-63-2-e-m-w 
109-06-8----- 
10595-95-6--- 
66-27-3------ 
55-18-5-m---- 
62-50-0------ 
76-01-7------ 
930-55-2----- 
59-89-2------ 
95-53-4------ 
100-75-4----- 
122-09-8----- 
126-68-1----- 
87-65-()------ 
1888-71-7---- 
106-50-3----- 
924-16-3----- 
94-59-7------ 
634-90-2----- 

---1,4-dioxane 
---ethvl methacirvlate 
---2-pPcoline * - 
---n-nitrosomethylethylamlne 
---methyl methanesulfonate - 
---n-nitrosodiethylamine 
---ethyl methanesulfonate 
---pentachloroethane 
---n-nitrosopyrrolidIne 
---n-nitrosomorpholine 
---o-toluidine 
---n-nitrosopiperdine 
---a,a-dimethylphenethylamlne 
-- 
-- 
-- 
-- 
-- 

-triethylphosphorothioate 
-2,6-dichlorophenol 
-hexachloropropene 
-p-phenylenediamine 
-n-nitroso-di-n-butylamlne - - 

---safrole 
---1,2,4,5-tetrachlorobenzene 

120-58-l--------isosafrole 
130-15-4 --------1,4-naphthoquinone 
99-65-O--------- m-dinitrobenzene 

- 

608-93-5- ---- 

134-32-7- ---s 

91-59-8-- ---w 

58-90-2-- -m-s 

99-55-8-- ---- 

297-97-2- ---- 

122-39-4- --w- 

:hlorobenzene -L.---l --.A - - ---pentac 
---I-naphtnylamlne 
---2-naphthylamine 
---2,3,4,6-tetrachm 
---5-nitro-o-toluidine- 
---thionazine 
---diphenylamine 

>phenol- 

3689-24-5 -------sulfotepp 
gg-35-4--------- 1,3,5-trinitrobenzene 

FORM i SV-3 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
-10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
1o.c 
5o.c 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMW-5 
3 Name: GENERAL ENGINEERING LABOR Contract: NA 

Lo Code: NA Case No.: NA SIG No.: NA 

Matrix: (soil/water) GROUNDHZO 

Sample wt/vol: 500 (g/mL) mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 0.5(mLj 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

SDG No. : 6B400W 

Lab Sample ID: 9611400-07 

Lab File ID: 6X125 

Date Received: 11/21/96 

Date Extracted:11/25/96 

Date Analyzed: 12/10/96 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg). ug/L Q 

62-44 
2303- 
60-51 
92-67 
82-68 
23950 
88-85 
298-O 
56-57 

-2-- 
16-4 
-5-- 
-I-- 

-- 
I;& 
-7-- 

- - 
'","- 

------ 

-----e 

--e-w- 

------ 

------ 

5 ----a 
------ 

,--w--- 

.------ 

-phenacetin 

1Yl 
nzene 

-diallate 
-dimethoate 
-4-aminobipher 
-pentachloronitra 
-pronamide 
'-dinoseb 
'-disulfom 
'-4-nitroquinol [lne-1-oxide I 

135-23-9 --------methapyrilene I 
465-73-6--------isodrin 
140-57-8--------aramite 
143-50-O -L------~epone - 

60-ll-7--------- p-(dimethylamino)azobenze ne- 
510-15-6--------chlorobenzilate 
11g-g3-7-------- 3,3'-dimethylbenzidine 
52-85-7---------famphur 
53-96-3---------2-acety'laminofluorene 
57-97-6--------- 7,12-dlmethylbenz(a)anthrace 
59-49-5 ---------3-methylcholanthrene 

lO.OlU 
10.0 u 

I 50.0 u 
10.0 u 

I 10.0 u 
10.0 u 

I 10.0 u 
lO.OlU 
10.0 u 

I 50.0 u 
lO.OlU 
10.0 u 
10.0 u 
10.0 u 
50.0 u 
50.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 

FORM I SV-4 3/90 

294 



SEMIVOLATILE ORGANI;; ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

SlMW-7 
p-3 Name : GENERAL ENGINEERING LABOR Contract: NA 

J Code: NA Case No.: NA SAS No.: NA SDG No.: 6B4OOW 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-01 

Sample wt/vol: 500 (g/mL) mL Lab File ID: 6X122 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/09/96 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L 01: ug/Kg) ug/L 

11 
95 
10 
67 
98 
87 
88 
95 
12 

ii+ 
62 
10 
11 

E 
10 
10 
95 
98 
62 
78 
88 
10 
11 
12 
12 
91 
10 
59 
91 
77 
91 

()-86-l---- 
-48-7----- 
6-44-5-m-e 
-72-I----- 
-g5-3----- 
-68-3----- 
-06-2----e 
-g5-4----- 
I-14-2---- 
8-74-1---- 
-86-5----- 
-53-3----- 
8-95-2-m-m 
I-44-4---- 
-57-8----- 
I-73-I---- 
6-46-7---- 
O-51-6---- 
-50-1----- 
-86-2----s 
I-64-7---- 
-5g-1----- 
-75-5----- 
5-67-g---- 
1-91-1---- 
O-83-2---- 
0-82-1---- 
-20~3----- 
6-t&7-8---- 
-50-7----- 
-57-6---s- 
-47-4----- 
-58-7-w--- 

--- 

w-s 

--- 

--- 

--- 

--- 

m-s 

m-w 

--- 

--- 

we- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

w-m 

w-v 

--- 

m-w 

-mm 

e-w 

--- 

--- 

s-e 

--- 

--- 

m-s 

--- 

--w 

--- 

-pyridine 
-2-methylphenol 
-4-methylphenol 
-hexachloroethane 
-nitrobenzene 

ndiene 
-I 

-hexachlorobuc 
-2,4,6-trichlorophenr 
-2,4,5-trichlorophenol 
-2,4-dinitrotoluene 
-hkxachlorobenzene 
-pentachlorophenol- 
-aniline 

)roethyl)ether 
-phenol - 
-bis(2-m 
-2-chlorophenol - 
-1,3-dichlorobenz 
-1,4-dichlorobenzene- 
-benzvl alcohol - 

ene 

ene 

-1,2-hichlorobeZ 
-acetophenone 
-N-nitroso-di-n-propylamine 
-isophorone 

- 

-2-nitrophenol 
-2,4-dimethylphenol 
-bis(2-chloroethoxv1methane 
-2,4-dichlorophenoi- 

- 

-1,2,4-trichlorobenzene 
-naphthalene 
-4-chloroaniline 
-4-chloro-3-methylphenol 
-2-methylnaphthalene 
-hexachlorocyclopentadiene 
-2-chloronaphthalene - 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 

FORM I SV-1 

c 

1 
1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 



1c EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SlMw-7 
Tb Name: GENERAL ENGINEERING LABOR Contract: NA 

L& Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-01 

Sample wt/vol: 500 (g/mL) mL Lab File ID: 6X122 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: decanted: (Y/N) Date Extracted:11/25/96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/09/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND W/L or q/Kg) ug/L 

88-74-4-- 
131-11-3- 
208-96-8- 
,606-20-2- 
99-09-2-- 
83-32-9-- 
51-28-5-- 
132-64-9- 
100-02-7- 
84-66-2-- 
7005-72-3 
86-73-7-- 
100-01-6- 
534-52-1- 
86-30-6-- 
101-55-3- 

------ -2-nitroaniline 
-a---- -dimethylphthals 
------ -acenaphthylene - 
------ -2,6-dinitrotol= 3 

-------3-nitroaniline 
-------acenaphthene 
-------2,4-dinitrophenol 
-------dibenzofuran 
-------4-nitrophenoy 
-------diethylphthalate 
-------4ychlorophenylphenylether- 
-------fluorene 
------- 4-nitroaniline 
-------4,6-dinitro-2-methylphenol- 
-------N-nitroso-diphenylamlne 
-------4-bromophenylphenylether 

85-01-8 ---------phenanthrene 
120-I2-7--------anthracene 
84-74-2 ---------di-n-butylphthalate 
206-44-O--------fluoranthene 
129-OO-O--------pyrene 
85-68-7 ---------butylbenzylphthalate 
g1-g4-1--------- 3,3'-dichlorobenzidine 
56-55-3 ---------benzo(a)anthracene -. 
218-01-g --------chrysene 
117-81-7 --------bis(2-ethylhe)ryl)phthalate- 
117-84-O --------di-n-octylphthalate 
205-gg-2-------- benzo(b)fluoranthene 
2()7-08-g-------- benzo(k)fluoranthene 
50-32-8 ---------benzo(a)pyrene 
193-39-5-------- indeno(l,2,3-cd)pyrene 
53-70-3--------- dibenz(a,h)anthracene 
1g1-24-2-------- benzo(g,h,i)perylene 

FORM I SV-2 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
20.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
1o.c 
1o.c 
1o.c 
1o.c 
1o.c 
10. c 
1o.c 

Q 

3/90 

296 



1c 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

SlMw'-7 
$a., Name : GENERAL ENGINEERING LABOR Contract: NA 

* , Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-01 

Sample wt/vol: 500 (g/mL) mL Lab File ID: 6X122 

Level: (low/med) LOW Date Received: 11/22/96 

% Moisture: decanted: (Y/N)- Date Extracted:11/25/96 

Concentrated Extract Volume: 0.5(mL) Date Analyzed: 12/09/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
lug/L or ug/Kg) ug/L Q 

, ’ -““’ 

62-75-9 ---------N-methyl-N-nitrosomethylamin 
123-91-1--------1,4-dioxane 
97-63-2 ---------ethyl methacrylate 
109-06-8 --------2-picoline 

10595-95-6------ n-nitrosomethylethylamlne 
-- 66-27-3 ---------methyl methanesulfonate 

55-18-5 ---------n-nitrosodiethylamine 
62-50-o ---------ethyl methanesulfonate 
76-01-7 ---------pentachloroethane 
930-55-2 --------n-nitrosopyrrolidlne 
59-89-2 ---------n-nitrosomorpholine 
95-53-4---------o-toluidine 
100-75-4 --------n-nitrosopiperdlne 
122-09-8-------- 
126-68-1 

a,a-dimethylphenethylamine- 
--------triethylphosphorothloate 

87-65-O ---------2,6-dichlorophenol 
1888-71-7 -------hexachloropropene 
106-50-3 --------p-phenylenediamine 
924-16-3 --------n-nitroso-di-n-butylamine 
94-59-7---------safrole 
634-90-2--------1,2,4,5-tetrachlorobenzene 
120-58-l- -------isosafrole 
130-15-4- -------1,4-naphthoquinone 
99-65-0-- -------m-dinitrobenzene 
608-93-5- -SW 

134-32-7- --- 

91-59-8-- --- 

58-90-2-- m-e 

99-55-8-- --- 

297-97-2- --- 

122-39-4- -se 

3689-24-5 
99-35-4-- 

----pentachlorobenzene 
----1-naphthylamine 
----2-naphthylamine 
----2,3,4,6-tetrach'lorophenol 
----5-nitro-o-toluidine - 
----thionazine 
----diphenylamine 

#-------sulfotepp 
-------1,3,5-trinitrobenzene 

I 10.0 u 
lO.OlU 
10.0 u 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
20.0 u 
10.0 u 
10.0 u 
10.0 u 

I 10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
50.0 u 

FORM I SV-3 3/90 

297 



1C EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-b Name: GENERAL ENGINEERING LABOR Contract: NA 

hb Code: NA Case No.: NA SAS No.: NA SDG 

SlMw-7 

No.: 6B400W 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 500 (g/mu mL 

Level: (low/med) LOW 

% Moisture: decanted: (Y/N) 

Concentrated Extract Volume: 0.5(mL) 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

Lab Sample ID: 9611400-01 

Lab File ID: 6X122 

Date Received: 11/22/96 

Date Extracted:11/25/96 

Date Analyzed: 12/09/96 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or w/Kg) ug/L 

62-44-2--v---- 
2303-16-4----- 
60-51-5------- 
92-67-l------- 
82-68-8------- 

23950-58-5---- 
88-85-7------- 
298-04-4------ 
56-57-5------- 
135-23-g------ 
465-73-6------ 
140-57-8-:---- 
143-50-O------ 
60-11-7------- 
510-15-6------ 
11g-g3-7------ 
52-85-7------- 
53-96-3 ------- 
s7-97-6------- 

--phenacetin 
--diallate 
--dimethoaT 
--4-aminobiphenyl 
--pentachloronitrobenzene 
--pronamide 
--dinoseb 
--disulfoton 
--4-nitroquinoline-l-oxide 
--methapyrilene 
--isodrin 
--aramite 
--kepone 
--p- (dimethylamino)azobenzene- 
--chlorobenzilate 
--3,3'-dimethylbenzidine 
--famphur 
--2-acetylaminotluorene 
--7,12-dimethvlbenz(a)anthrace 

59-49-5 ---------3lmethylchoianthrene 

10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
50.0 
10.0 
10.0 
10.0 
10.0 
50.0 
50.0 
10.0 
10.0 
10.0 
10.0 

Q 

U 

:: 
U 
U 

z 

:: 

:: 

:: 

ti 
U 
U 
U 
U 
U 

FORM I SV-4 3/90 

233 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

KWMO 6 
.7$QJame: GENERAL ENGINEERING WS Contract: NA 

code: NA Case No.: NA SAS No.: NA SDG No.: 6I34OOW 

qatrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-09 

Sample wt/vol: 1000 (g/mL) mL Lab File ID: 043FOlO:L 

k Moisture: decanted: (Y/N) Date Received: 11/21/96 

Zxtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Concentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

3PC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) :N 

,, -T,. 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) ug/L 

319-84-6- -------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8--------delta-BHC 
58-89-g----- ----gamma-BHC 
76-44-8-Mm-w ----Heptachlor 
309-OO-2--------Aldrin 
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I 
60-57-I---------Dieldrin 
72-55-9---------4,4'-DDE 
72-20-8---------Endrin 
33213-65-9------Endosultan II 
72-54-8---------4,4'-DDD 
1031-07-8-------Endosulfan sulfate 
50-29-3---------4,4'-DDT 
72-43-5---------Methoxychlor 
7421-93-4-------Endrin aldehyde 
8001-35-2-------Toxaphene 
12674-ll-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
1114-16-5-------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6--- ---Aroclor-1248 
11097-69-l------Aroclor-1254 
11096-82-5--- ---Aroclor-1260 
57-74-9---------Chlordane 
298-02-2--------Phorate 
298-OO-O--------Parathion, methyl 

FORM I PEST 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 

0.20 
0.040 

1.c 
0.12 
0.12 
0.1; 
0.12 
0.1; 
0.1; 
0.1; 
0.2: 

0.05i 
0.05c 

-I 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

Q 

; / 

J 

; 

IT 

; 

:: 

:: 
u 
U 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
-- 

OLM03.0 



b Name 
KWMOG 

GENERAL ENGINEERING LABS Contract: NA 

C._d Code 

atrix: 

: NA Case No.: NA SAS No.: NA SDG No.: 634OOW 

(soil/water) GROUNDH20 Lab Sample ID: 9611400-09 

ample wt/vol: 1000 (g/mL) mL Lab File ID: 043FOlOl 

Moisture: decanted: (Y/N) Date Received: 11/21/96 

xtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

oncentrated Extract Volume: I(mL) Date Analyzed: 12/06/96 

njection Volume: l.O(uL) Dilution Factor: 1.0 

(Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
COMPOUND tug/L or q/Kg) ug/L Q 

56-38-2---------Parathion 0.050 u 

PC Cleanup: 

CAS NO. 

1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

FORM I PEST OLM03.0 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

- ;-bw Name: GENERAL ENGINEERING LABS Contract: NA 

Code: NA Case No.: NA SAS No.: NA SDG 

EPA SAMPLE NO. 

KWM07 

No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-14 

Lab File ID: 045FOlOl Sample wt/vol: 975 (g/a) mL 

Date Received: 11/23/96 % Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Concentrated Extract Volume: 1fmL) Date Analyzed: 12/06/96 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.0 SUlfUr Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or ug/Kg) ug/L (i 

U 

:: 
u 
U 
U 
U 
U 
U 
U 

:: 
U 
U 

:: 
U 
U 
U 

ii 
U 

:: 
U 

:: 
U 
-- 

319-84-6- 
319-05-7- 
319-86-8- 
58-89-9-- 
76-44-8-- 
309-00-2- 
1024-57-3 
959-98-8- 
60-57-1-- 
72-55-9-- 
72-20-8-- 
33213-65- 
72-54-8-- 
1031-07-8 
50-29-3-- 
72-43-5-- 
7421-93-4 
8001-35-2 
12674-ll- 
11104-28- 
1114-16-5 
53469-21- 
12672-29- 
11097-69- 
11096-82- 
57-74-9-- 
298-02-2- 
298-00-0- 

-e-w ---alpha-BHC 
a---- --beta-BHC 
-mm ----delta-BHC 
----- --aamma-BHC 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.041 
0.041 
0.041 
0.041 
0.041 
0.041 
0.041 

0.20 
0.041 

1.0 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.26 

0.051 
0.051 

--geptachlor 
--Aldrin 
--Heptachlor epoxide 
--Endosulfan I 
--Dieldrin 
--4,4'-DDE 
--Endrin 

-- 
-- 

--- 

9 -- 
-- 

e 

----Endosulran Ii 
----4,4'-DDD 
-- --Endosulfan suirat 
m-w -4,4'-DDT 
--- -Methoxychlcr 
--- -Endrin aldehyde 
----Toxaphene 
-- --Aroclor-1016 
--- -Aroclor-1221 
----Arcclor-1232 
----Aroclor-1242 
-- --Aroclor-1248 
--- -Aroclor-1254 
----Aroclor-1260 
----Chlordane 
----Phorate 
---- Parathion, methyl 

a-- 

--- 
2 -- 
2 -- 
--- 
9 -- 
6 -- 

-- 
5'-- 
--- 

FORM I PEST OLM03.0 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

b Name: GENEWXL ENGINEERING LABS Contract: NA 

G-r Code: NA Case No.: NA SAS No.: NA SDG 

EPA SAMPLE NO. 

KWMO7 

No.: 6B4OOW 

atrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-14 

ample wt/voi: 975 (g/mL) mL Lab File ID: 045FOlOl 

Moisture: decanted: (Y/N) Date Received: 11/23/96 

xtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

oncentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

njection Volume: l.O(uL) Dilution Factor: 1.0 

PC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
kg/L or ug/Kg) ug/L 

56-38-2---------Parathion 

Q 

U 

FORM I PEST OLM03.0 

788 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

;k%Narne : GENERAL ENGINEERING LABS Contract: NA 

Code: NA Case No.: NA SAS No.: NA SDG 

MW4-1-F 

No.: 6B400W 

Matrix: (soil/water) GROUNDH20 

Sample wt /vol : 1000 (g/mL) mL 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

l(mL) Concentrated Extract Volume: 

Injection Volume: l.O(uL) 

GPC Cleanup: (Y/N) Y PH 

CAS NO. COMPOUND 

Lab Sample ID: 9611400-11 

Lab File ID: 044F0101 

Date Received: 11/21/96 

Date Extracted:11/25/96 

Date Analyzed: 12/06/96 

Dilution Factor: 1.0 

‘1 N : 7.0 Sulfur Cleanup: (Y/N 

CONCENTRATION UNITS: 
(w/L or w/Kg) ug/L Q 

_, -----. 

319-84-6----e-- 

319-85-7------- 

319-86-8----e-- 

58-89-9-------- 

76-44-8-------s 
3og-()o-2------- 

1024-57-3------ 
959-98-8------- 
60-57-l-------- 
72-55-g-------- 
72-2(-J-8-------- 
33213-65-9----- 
72-54-8----;--w 
1031-07-8------ 
50-2g-3-------- 
72-43-5-----s-- 
7421-93-4------ 
8001-35-2------ 
12674-11-2----- 
11104-28-2----- 
1114-16-5------ 
53469-21-9----- 
12672-29-6----- 
11097-69-1----- 
11096-82-5----- 
57-74-g-------- 

298-02-2------- 
298-()0-O------- 

-alpha-BHC 
-beta-BHC 
-delta-BHC 
-aamma-BHC- 

d -~ -~-~ -- 

-Heptachlor 
-Aldrin 
-Heptacm r epoxide 
-Enhosulfan I 
-Die ldrin 
-4,4 '-DDE 
-Endrin 
-Endosultan II 

uliate 
-4,4:-DDD. 
-Endosulfan s 
-4,4'-DDT 
-Methoxychlor 
-Endrin aldeh* ? 
-Toxaohene 

L- 

-Aroclor-1016 
-Aroclor-1221- 
-Aroclor-1232- 
-Aroclor-1242- 
-Aroclor-1248 
-Aroclor-1254- 
-Aroclor-1260- 
-Chlordane 
-Phorate 
-Parathion, m .ethyl 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 

0.20 
0.040 

1.0 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.25 

0.050 
0.050 

-- 

U 
U 
U 

1 

U 
U 
U 
U 
U 

t 
U 

:: 
U 
U 
U 
U 
U 

:: 
U 
U 
U 
U 
u 

:: 
U 
-- 

FORM I PEST OLM03.0 

789 



PESTICIDE ORGANICS%NALYSIS DATA SHEET 

*b Name: GENERAL ENGINEERING LABS Contract: NA 

;, Code: NA Case No.: NA SAS No.: NA SDG No. : 6B4OOW 

latrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-11 

iample wt/vol: 1000 (g/mL) mL Lab File ID: 044FOlOl 

: Moisture: decanted: (Y/N) Date Received: 11/21/96 

:xtraction: (SepF/Cont/Sonc) SEPF Date Extracted:il/25/96 

Zoncentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

:njection Volume: 1.0 (UL) Dilution Factor: 1.0 

I?C Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q 

56-38-2---------Parathion 0.050 u 

EPA SAMPLE NC. 

MW4-i-F 

FORM I PEST OLM03.0 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

/'czvame : GENERAL ENGINEERING LABS Contract: NA 

JL. _ code: NA Case No.: NA SAS No.: NA SDG 

EPA SAMPLE NO. 

SIDE'GW 

No. : 6B400W 

qatrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-03 

Sample wt/vol: 1000 (g/mL) mL Lab File ID: 040FOlCil 

% Moisture: decanted: (Y/N) Date Received: 11/22/96 

Sxtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Concentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

Injection Volume: 1.0 (UL) Dilution Factor: 1.0 

JPC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or q/Kg) ug/L 

319 -84-6------- -alpha-BHC 
319 -85-7----s-- -beta-BHC 
319 -86-8------- -delta-BHC 
58- 89-g-------- -gamma-BHC 
76- 44-8-------- -Hentachlor 
309-OO-2--------Al&in 
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I 
60-57-l ---------Dieldrin 
72-55-9---------4,4'-DDE 
72-20-8---------Endrin 
33213-65-9 ------Endosultan II 
72-54-8---------4,4’-DD~ 
1031-07-8---- ---Endosulfan sulrate 

72-43-5---------Methoxvchlor 
7421-93-4- ---- 

8001-35-2- ---- 

12674-11-2 --me 

11104-28-2 ---- 

1114-16-5- ---- 

53469-21-9 ---- 

12672-29-6 --me 

11097-69-l ---- 

11096-82-5 ---- 

57-74-9--- ---- 

298-02-2-- ---- 

298-00-0-- ---- 

-Endrind a 
-Toxaphen 
-Aroclor- 
-Aroclor- 
-Aroclor- 
-Aroclor- 
-Aroclor- 
-Aroclor- 
-Aroclor- 
-Chlordan 

ldehyde 
.e 
1016 
1221 
1232 
1242 
1248 
1254 
1260 
.e 

-Phorate 
-Parathion, methyl 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 

0.20 
0.040 

1.0 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.25 

0.050 
0.050 

Q 

U 
u 
U 

iii 
U 
U 
U 
U 
U 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

: 
U 
-- 

FORM I PEST OLM03.0 

793 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

SlDPGW 
'- Name: GENERAL ENGINEERING LABS Contract: NA _ 

au Code: NA Case No.: NA SAS No.: NA SDG 

atrix: (soil/water) GROUNDH20 

No. : 6B400W 

Lab Sample ID: 9611400-03 

ample wt/vol: 1000 (g/mL) mL Lab File ID: 040FOlOl 

Moisture: decanted: (Y/N) Date Received: 11/22/96 

xtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

oncentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

njection Volume: 1.0 (UL) Dilution Factor: 1.0 

PC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L or ug/Kg) ug/L Q 

56-38-2---------Parathion 0.050 u 

FORM I PEST OLM03.0 

794 



PESTICIDE ORGANICSlkfNALYSIS DATA SHEET 

- /-h-Name: GENERAL ENGINEERING LABS Contract: NA 
? Code: NA Case No.: NA SAS No.: NA 

EPA SAMPLE NO. 

1 
SlMW-5 I 

SD& No.: 6B400W 

Matrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-07 

Sample wt/vol: 1000 (g/a) mL 

% Moisture: decanted: (Y/N)- 

Lab File ID: 042FOlC)l 

Date Received: 11/21/96 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted: 11/25/96 

Concentrated Extract Volume: Date Analyzed: 12/06/96 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

,-a-. 

CAS. NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or w/Kg) ug/L Q 

319-84-6---- 
319-85-7---- 
319-86-8---- 
58-89-9----- 
76-44-8 -em__ 
309-00-2---- 
1024-57-3--- 
959-98-8---- 
6()-57-1----- 
72-55-9----w 
72-20-8----w 
33213-65-9-- 
72-54-8 -mm__ 
1031-07-8--- 
50-29-3 _m-__ 
7-J-43-5 w.____ 

7421-93-4--- 
8001-35-2--- 
12674-11-2-- 
11104-28-2-- 
1114-16-5--- 
53469-21-9-- 
12672-29-6-- 
11097-69-l-- 
11096-82-5-- 
57-74-g----- 
298-02-2---- 
298-00-0---- 

--- 
--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

m-m 

--- 

--- 

--- 

-we 

--- 

--- 

--- 

--- 

e-w 

--- 

--- 

--- 

--- 

m-e 

-alpha-BHC 
-beta-BHC 
-delta-BHC 
-gamma-BHC- 
-Heptachlor --- . -Aldrin 
-Heptachlor epoxide 
-Endosulfan I 
-Dieldrin 
-4,4'-DDE 
-Endrin 
-Endosultan II 
-4,4'-DDD 
-Endosulfan sulfate a , , s-m 
-4,4 ’ -UU’l 

-Methoxychlor 
-Endrin aldehyde 
-Toxaphene 
-Aroclor-1016 
-Aroclor-1221 
-Aroclor- 1232- 
-Aroclor- 1242 
-Aroclor- 1248 
-Aroclor- 1254 
-Aroclor- 1260 
-Chlordane 
-Phorate 
-Parathion, methyl 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 
0.040 

0.20 
0.040 

1.0 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.25 

0.050 
0.050 

U 

I:: 
U 
U 
U 

:: 
U 
U 
U 
U 

IV 
U 
U 
U 

:: 
U 
U 
U 

:: 
U 
U 

:: 
U 

FORM I 'PEST OLM03.0 

795 



1D EPA SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

SlMW-5 
b Name: GENERAL ENGINEERING LABS Contract: NA 

Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

atrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-07 

ample wt/vol: 1000 (g/mL) mL Lab File ID: 042FOlOl 

Moisture: decanted: (Y/N) Date Received: 11/21/96 

ictraction: (SepF/Cont/Sonc) SEPF Date Extracted:ll)25/96 

oncentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

njection Volume: l.O(uL) Dilution Factor: 1.0 

PC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) ug/L Q 

56-38-2---------Parathion 0.050 u 

.-. 

FORM I PEST OLM03.0 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

i,’ - yame : GENERAL ENGINEERING LABS Contract: NA 

-'-. Code: NA Case No.: NA SAS No.: NA SDG 

,4atrix: (soil/water) GROUNDH20 Lab Sample ID 

Sample wt/vol: 975 (g/mL) mL Lab File ID: 

EPA SAMPLE NO. 

SlMW-7 

No. : 6B400W 

9611400-01 

038FOlOl 

k Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

Concentrated Extract Volume: l(mL) 

Injection Volume: l.O(uL) 

;PC Cleanup: (Y/N) Y pH: 7.0 

Date Received: 11/22/96 

Date Extracted:11/25/96 

Date Analyzed: 12/06/96 

Dilution Factor: 1.0 

SUlfUr Cleanup: (Y/N) N 

CAS NO. C0MP0'uND 
CONCENTRATION UNITS: 
(Ug/L or us//Kg) ug/L 

319-84-6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8--------delta-BHC 
58-89-9---------gamma-BHC 
76-44-8---------Heptachlor 
309-00-2- -------Al&--n 
1024-57-3-------Heptachlor epoxide 
959-98-8- -------Endosulfan I 
60-57-l-- -------Dieldrin 
72-55-9---------4,4'-DDE 
72-20-8-------~-Endrin 
33213-65-9------Endosulfan II 
72-54-8 ---------4,4'-DDD 
1031-07-8-- -----Endosulfan sulfate 
50-29-3---------4,4'-DDT 
72-43-5---------Methoxychlor 
7421-93-4---- ---Endrin aldehyde 
8001-35-2-- -----Toxaphene 
12674-ll-2------Aroclor-1016 
11104-28-2-- ----Aroclor-1221 
1114-16-5---- ---Aroclor-1232 
53469-21-9 ------Aroclor-1242 
12672-29-6 ------Aroclor-1248 
11097-69-l ------Aroclor-1254 
11096-82-,5 ------Aroclor-1260 
57-74-9---------Chlordane 
298-02-2--------Phorate 
298-06-O---- ----Parathion, methyl 

0.020 
0.020 
0.020 
0.020 
0.020 
0.020 
0.041 
0.041 
0.041 
0.041 
0.041 
0.041 
0.041 

0.2c 
0.041 

1.0 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.13 
0.26 

0.051 
0.051 

u 
u 

’ u 
u 
u 

~ :: 
u 
u 
u 
u 
u 

. u 
u 

’ u 
U 
U 

:: 
U 
U 
U 
U 
U 
U 
U 
U 

. -- 

FORM I PEST OLM03.0 

797 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

SlMw-7 
Name: GENERAL ENGINEERING LABS Contract: NA 

.ab Code: NA Case No.: NA SAS No.: NA SDG No.: 6B400W 

latrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-01 

;ample wt/vol: 975 (g/mL) mL Lab File ID: 038FOlOl 

i Moisture: decanted: (Y/N) Date Received: 11/22/96 

Zxtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Zoncentrated Extract Volume: l(mL) Date Analyzed: 12/06/96 

:njection Volume: l.O(uL) Dilution Factor: 1.0 

;PC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTWTION UNITS: 
CAS NO. COMPOUND (w/L or w/Kg) ug/L Q 

56-38-2---------Parathion 0.051 u 

FORM I PEST OLM03.0 

79’8 



FORM 1 Brown & Root Environ21-NOV-1996 SA 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

KWMO6 
FT.- Name : Contract: 

,a Code: Case No.: S?LS No.: SDG No.: 6B400W 

Matrix: (soil/water) GROUNDHZO Lab Sample ID: 961i400-09 

Sample wt/vol: 940 (g/mL) mL Lab File ID: 013ROlOl 

k Moisture: decanted: (Y/N) Date Received: 11/21/96 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Concentrated Extract Volume: l(mL) Date Analyzed: 12/02/96 

Injection Volume: l.O(uL) Dilution Factor: 10.0 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

C&S NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or w/Kg) ug/L 

1928-38-7--- 
95-76-5-e-w.. 
93-72-l----- 

--e- 

-m-e 

--w- 

2,4-D 
2,4,5-T 
2,4,5-TP 

0.11 
0.11 
0.11 

Q 
-- 

;: 
U 

*DATA NOT USABLE. ' 
SAMPLE WAS OVERRANGE; A DILUTION WAS MADE FOR MATRIX INTERFERENCE. 

,,---, 

l-l . FORM I PEST 



FORM 1 Brown & Root Environ23-NOV-1996 SA 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I I 

*b Name: 

,u Code: Case No.: 

latrix: (soil/water) GROUNDH20 

;ample wt/vol: 930 (g/mu mI-4 

I KWMo7 
Contract: I I 

SAS No.: SDG No.: 6B400W 

Lab Sample ID: 9611400-14 

Lab File ID: OlSROlOl 

Date Received: 11/23/96 ; Moisture: decanted: (Y/N) 

Zxtraction: (SepF/Cont/Sonc) SEPF 

Zoncentrated Extract Volume: 1 (nILI 

Injection Volume: 1.0 (UL) 

;PC Cleanup: (Y/N) N pH: 7.0 

Date Extracted:11/25/96 

Date Analyzed: 12/02/96 

Dilution Factor: 10.0 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or ug/Kg) ug/L 

1928-38-7-------2,4-D 
95-76-5---------2,4,5-T 
93-72-l---------2,4,5-TP 

0.11 
0.11 
0.11 

0 

:: 
U 

*DATA NOT USABLE. 
SAMPLE WAS OVERRANGE; A DILUTION WAS MADE FOR MATRIX INTERFERENCE. 

-1 FORM I PEST 

11212 



FORM 1 Brown & Root Environ21-NOV-1996 SA 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

/ --‘-Name: Contract: 
MW4-1-F 

L. Code: Case No.: SAS No.: SDG No.: 6B400W 

Natrix: (soil/water) GROUNDHZO Lab Sample ID: 9611400-11 

Sample wt/vol: 930 (g/mL) I-6 Lab File ID: 014ROlOl 

% Moisture: decanted: (Y/N) Date Received: 11/21/96 

Extraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Concentrated Extract Volume: 1 (mL) Date Analyzed: 12/02/96 

Injection Volume: l.O(uL) Dilution Factor: 10.0 

"JPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND lug/L or ug/Kg) ;g/L Q 

I I I 
1928-38-7-------2,4-D 
95-76-5---------2,4,5-T 
93-72-l---------2,4,5-TP 

0.11 u 
0.11 u 
0.11 u 

1 I I -m 

,,, --“. 

-1 FORM I PEST 



FORM 1 Brown & Root Environ22-NOV-1996 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I 

I SlDPGW-F 
Name: Contract: 

,ab Code: Case No.: SAS No.: SDG No.: 6B400W 

latrix: (soil/water) GROUNDH20 Lab Sample ID: 9611400-03 

sample wt/vol: 925 (g/mL) mL Lab File ID: 008R0101 

; Moisture: decanted: (Y/N) Date Received: 11/22/96 

extraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

Zoncentrated Extract Volume: l(mL) Date Analyzed: 12/02/96 

:nj ection Volume: 1.0 (UL) Dilution Factor: 10.0 

;PC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or ug/Kg) ug/L Q 

1928-38-7-------2,4-D 
95-76-5---------2,4,5-T 
9.3-72-l---------2,4,5-TP 

0.11 u 
0.11 u 
0.11 u 

SA 

L-l FORM I 'PEST 



FORM 1 Brown & Root Environ21-NOV-1996 SA 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

I I 

Fui‘l. Name : 

L- Code: Case No.: 

Matrix: (soil/water) GROUNDH20 

Sample wt/vol: 895 (g/mL) mL 

SlMW-5 
Contract: 

SAS No.: SDG No.: 6B400W 

Lab Sample ID: 9611400-07 

Lab File ID: OlOROlCll 

% Moisture: decanted: (Y/N) Date Received: 11/21/96 

Extraction: (SepF/Cont/Sonc) SEPF Date Extractedrll/25/96 

Concentrated Extract Volume: l(mt) Date Analyzed: 12/02/96 

Injection Volume: l.O(uL) Dilution Factor: 10.0 

GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/Rg) ug/L 

1928-38-7-------2,4-D 
95-76-5 ---------2,4,5-T 
93-72-l---------2,4,S-TP 

F“ 
-1 FORM I PEST 



FORM 1 Brown & Root Environ22-NOV-1996 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

' Name: Contract: 

lao code: Case No.: SAS No.: SDG 

[atrix: (soil/water) GROUNDH20 Lab Sample ID : 

lample wt/vol: 1000 (g/mu mL Lab File ID: 

SlMw-7 

No.: 6B400W 

9611400-01 

007ROlOl 

* Moisture: decanted: (Y/N) Date Received: 11/22/96 

:xtraction: (SepF/Cont/Sonc) SEPF Date Extracted:11/25/96 

loncentrated Extract Volume: 1 (IIlL) Date Analyzed: 12/02/96 

kjection Volume: 1.0 (UL) Dilution Factor: 10.0 

;PC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or w/Kg) ug/L Q 

1928-38-7-------2,4-D 0.10 u 
95-76-5---------2,4,5-T 0.10 u 
93-72-l---------2,4,5-TP 0.10 u 

SA 

.-1 FORM I PEST 



U.S. EPA - CLP 

INORGANIC ANAL&ES DATA SHEET 
EPA SAMPLE NO. 

/---. SlMw7 
Jame: GENERAL-ENGINEERING-LABS Contract: - H&100396- 

,ab Code: Case No.: SAS No.: SDG No.: 6B400W 

latrix (soil/water) : WATER Lab Sample ID: 9611400-01 

,evel (low/med) : LOW - Date Received: 11/;!2/96 

c Solids: 0.0 - 

Concentration'Units (ug/L or mg/kg dry weight): UG/L- 

Color Before: 

Color After: 

Comments: 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782.-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Analyte 

Cad&urn 
Calcium- 
ChromiuK 

Manganese 
Mercury 
Nickel - 
Potasslium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan?57 - 

Concentration 

1240 
3.9 
5.2 

24.4 
0.09 
0.30 

510000 
0.70 
0.70 

4.1 
1500 

982k: 
5.1 

0.11 
2.9 

308000 
2.5 

0.70 
8460000 

2.5 

024: 
2 .s 

( 
_ 

1 
1 
1 
1 
1 

1 
1 
1 

Q 

N -- 
N -- 
N 

-EN 
-N - -- 

N -- 

N -- 

N -- 

N -- 

N -- 

N -- 
N -- 

Clarity Before: Texture: 

Clarity After: Artifacts: 

M 

P 
P- 
P- 
P- 
PI: 

;- 
P- 
P- 
P- - 

F- 
P- 
P- 
A77 
P 
P- 
P- 
P- 
P- 
pz 

F- 
AS 

FORM I - IN ILMO2.1 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

^ Name: GENERAL-ENGINEERING-LAES- Contract: HALIOO396- 

Lb code: Case No.: SAS No.: 

EPA SAMPLE NO. 

SlMW7F 

SDG No.: 6B400W 

strix (soil/water): WATER Lab Sample ID: 9611400-02 

zvel (low/med): LOW Date Received: 11/22/96 - 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

3.S No. Analyte Concentration Q 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-a - 

Aluminum 
Antimony: 
Arsenic 
Barium - 
BeryllG 
Cadmium 
Calcium- 

-+ 
-- 

N 
-EN 
-N - -- 

N 

Chromium_ 
Cobalt 
Copper 
Iron - 
Lead 
Magnm 

N 

Manganese 
g;gry- 
Potassium 
Selenium- 
Silver 
Sodium 
I'halli% 
Vanadium- 
Zinc - 
Cyanr - 

6.8 
3.4 
6.3 

24.1 
0.09 
0.30 

512000 
0.70 
0.70 

4.3 
999 
3.9 

994000 
6.4 

0.10 
2.4 

310000 

02i50 
8620600 

2.5 
2.0 

0.40 
2.9 

C 

I3 
B 
B 

:: 
U 
B 
U 
U 
B 

B 
B 
U 
B 
B 
U 
U 

f5 
B 
U 
U 

N -- 

N -- 

N -- 
N -- 

- 

M 

P 
P- 
P- 
PI: 

;- 
P- 
P- 
P- 
PI 

PPI 

F- 
AV 

;- 
P- 
P- 
P- 
P- 
P- 
P- 
AS 

olor Before: _ 

olor After: 

omments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILMO2.1 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

,--a; 
SlDPGW 

.dame: GENERAL-ENGINEERING-LABS Contract: - HALIOO396- 

,ab Code: Case No.: SAS No.: SDG No.: 6B400W 

:atrix (soil/water) : WATER Lab Sample ID: 9611400-03 

,evel (low/med) : LOW - Date Received: 11/22/96 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

,,----\ 

CAS No. Analyte 

7429-90-5 Aluminum 
7440-36-o 
7440-38-2 

Antimony: 
Arsenic 

7440-39-3 Barium - 
7440-41-7 Beryllium 
7440-43-g Cadmium 
7440-70-2 Calcium- 
7440-47-3 
7440-48-4 

ChromiufiiZ 
Cobalt 

7440-50-8 Copper- 
7439-89-6 Iron - 
7439-92-l Lead 
7439-95-4 Magnm 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-o Nickel - 
7440-09-7 Potassium 
7782-49-2 
7440-22-4 

Selenium- 
Silver 

7440-23-5 Sodium- 
7440-28-o Thallium 
7440-62-2 Vanadium- 
7440-66-6 Zinc - 
74-90-8 - Cyaniae - 

Zolor Before: 

dolor After: 

Jomments: 

Concentration 

0.70 
8480000 

2.5 
1.8 

0.40 
2.9 

Clarity Before: Texture: 

Clarity After: Artifacts: 

Q 

N -- 
N -- 
N 

-EN 
-N - -- 

N -- 

- 

M 

P 
P- 
PI 

F- 
P- - 

F- 
PI: 

:I 

E- 
P- 
AV 
P 
P- 
P- 
P- 
pz 

F- 
P- 
AS 
- 

FORM I - IN ILM02.1 

/ ,,-._. 

1331 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

a- Name: GENERAL-ENGINEERING-LABS- Contract: HALIOO396- 

lb Code: Case No.: SAS No.: 

EPA SAMPLE NO. 

SlDPGWF 

SDG No.: 6B400W 

itrix (soil/water): WATER Lab Sample ID: 9611400-04 

:vel (low/med): LOW Date Received: 11/22/96 - 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

XS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

olor Before: 

olor After: 

omments: 

Analyte 

Cadmium 
Calcium- 
Chromium_ 
Cobalt 
Copper- 
Iron - 
Lead 
Magna 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium 
Silver - 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= - 

Concentration 

6.8 
3.5 
6.3 

24.2 
0.09 
0.30 

512000 
0.70 
0.70 

7.3 
1040 

5.2 
986000 

4.9 
0.10 

2.7 
308000 

2.5 
0.87 

852000C 
2 E .- 
2 = 

0.G 
2c .d 

f 

t 

i 
1 
1 
I 
1 

1 

i 

I 

Q 

N -- 
N -- 
N 

-EN 
N - -- 

N -- 

N -- 

N -- 

N -- 

N -- 

N -- 
N -- 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILMO2.1 

1392 



U.S. EPA - CLP 

INORGANIC ANA&ES DATA SHEET 

-dame: GENERAL-ENGINEERINGJABS- Contract: HALIOO396- 

ab Code: Case No.: SAS No.: 

EPA SAMPLE NO. 

SlMw5 

SDG No.: 6B400W 

atrix (soil/water) : WATER Lab Sample ID: 9611400-07 

eve1 (low/med): LOW - Date Received: 11/21/96 

Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

ZAS No. Analyte 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Aluminum 
Antimony1 
Arsenic 
Barium - 
Berylliilm 
Cadmium 
Calcium- 
ChromiuE 
Cobalt 
Copper- 
Iron - 
Lead 
Magnm 
Manganese 
Mercury 
Nickel - 
Potassium 

Zinc - 
Cyanr - 

Zolor Before: Clarity Before: Texture: 

dolor After: Clarity After: Artifacts: 

lomments: 

Concentration 

2 
49 
10 

4 

.3 
9: 

2 
:6 c) 

320;;): 
2.5 

0.70 
8820000 

2.5 
0.90 
0.40 

2.9 

Q 

N -- 
N -- 
N 

-EN 
-N - -- 

N -- 

N -- 

N 

N 

N -- 

N -- 
N 

n 
P 
I?- 
E 
L- 
pz 
F- 
P- 
P- 
PI: 

F- 
P- 
AV 

F- 
P- 
P- 
P- 
P- 
P- 
P- 
AS 

FORM I - IN ILMO2.1 

1394 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

i. Jame: GENERAL-ENGINEERING-LABS- Contract: HALIOO396- 

lb Code: Case No.: SAS No.: 

EPA SAMPLE NO. 

SlMWSF 

SDG No.: 6B400W 

strix (soil/water): WATER 

3el (low/med): LOW - 

Lab Sample ID: 9611400-08 

Date Received: 11/21/96 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

ZAS No. Analyte Concentration CI 

T LJ 
B 
B 
B 

:: 

:: 

:: 
U 
B 
B 
B 
U 
U 

FJ 
U 

B 
U 

:: 

Q 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

iluminum 
titimony: 
wsenic - 
3arium 
3ervllium 
Cadmium 
Calcium- 
Chromiur- 
Zobalt 

N -- 
N -- 
N -- 
EN 

-N - -- 
N -- 

1 

1 

I 

: 

: 

: 

: 

. : 

. 
N -- 

Iron 
Lead 
Magnm 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan- - 

6.8 
2.6 
5.8 

17.4 
0.09 
0.30 

438000 
0.70 
0.70 

5.2 
2.3 
2.7 

968000 
10.6 
O.lC 

1.2 
31200C 

02iE 
862OiOC 

2 c 
0.47 
0.4C 

2 ( . _ 

N -- 

. 

. 
N -- 

N -- 

N -- 
N -- 

ul 

E 
F- 
P-- 
P- 
PI: 
:I 
z- 
P- 
P- 
P- 
P- 
AV 
P 
P- 
E 

F- 
P- 
P- 
P- 
As 

olor Before: 

olor After: 

'omments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILM02.1 
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U.S. EPA - CLP 

INORGANIC ANAL&ES DATA SHEET 
,*- -. 

,ame: GENERAL-ENGINEERING-LABS- Contract: H&100396- 

Ib Code: Case No.: SAS No.: SDG No.: 6B400W 

EPA SAMPLE NO. 

KWMO6 

ltrix (soil/water) : WATER Lab Sample ID: 9611400-09 

zvel (low/med) : LOW - Date Received: 11/2:1/96 

Solids: 0.0 - 

Concentration Units fug/L or mg/kg dry weight): UG/L- 

lolor Before: 

:olor After: 

lomments: 

CAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Analyte 

tiluminum 
Xntimony: 
ksenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 

MaGganese 
;py- 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan- - 

Concentration 

6.8 
5.2 
7.8 

23.9 
0.09 
0.30 

448000 
0.70 
0.70 

Z:i 
3.2 

1040000 
0.40 
0.13 

'1 q 

334;Gi 
2.5 

0.70 
9300000 

2.5 
0.90 
0.40 

2.9 

Clarity Before: Texture: 

Clarity After: Artifacts: 

Q 

N -- 
N -- 
N -- 
EN 

-N - -- 
N -- 

N 

N 

N -- 

N -- 
N 

Y 
e 
pz 
F- 
P- 
P- - 
F- 
P- 
pz 
;I 
F- 
ATI 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
A3 

FORM I - IN ILMO2.1 
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U.S. EPA - CLP 

INORGANIC ANAL&ES DATA SHEET 

Aame: GENERAL-ENGINEERING-LABS- Contract: HALIOO396- 

ab Code: Case No.: SAS No.: 

EPA SAMPLE NO. 

KWMOGF 

SDG No.: 6B400W 

atrix (soil/water): WATER Lab Sample ID: 9611400-10 

eve1 (low/med): LOW Date Received: 11/21/96 - 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

CAS No. Analyte Concentration Q 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782:49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Aluminum 
Antimony1 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium7 
Chromiuc 
Cobalt 
Copper- 
Iron -- 
Lead 
Magnm 
Manganese 
Mercury 
Nickel - 
Potassiurr 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= - 

4.0 
12.3 
24.3 
0.09 
0.30 

N -- 
N -- 
N -- 
EN 

-N - -- 
N -- 

436000 
0.70 
0.70 

2 E 
N -- 

J.d 

2.3 
2.2 

1020000 
0.40 
0.10 

1 q 
J..& 

326000 - - 

0% 
9100000 

2.5 
0.90 
0.40 

2.9 

N -- 

N 

- 

Y 

P 
P- 
P- 
P- 
P- 
PI 

F- 
P- 
P- - 

L- 
P- 
P- 
AV 

z- 
P- 
P- 
P- 
PI 

E- 
a 
- 

N -- 
N -- 

olor Before: 

olor After: 

omments: 

Clarity Before: Texture: 

Clarity After: Artifacts: 

FORM I - IN ILMO2.1 
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U.S. EPA - CLP 

INORGANIC ANA&ES DATA SHEET 
EPA SAMPL:E NO. 

, 
/-- 

MW41 
.&ame: GENERAL-ENGINEERING-LABS Contract: HAL100396 - - 

ab Code: Case No.: SAS No.: SDG No.: ~6B400W 

atrix (soil/water): WATER Lab Sample ID: 9611400-11 

eve1 (low/med) : LOW - Date Received: 11/21/96 

Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

lolor Before: 

dolor After: 

lomments: 

CAS No. 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Analyte 

4luminum 
4ntimonyI 
tisenic 
3arium - 
3eryllium 
Cadmium 
Zalcium- 
Zhromiuc 
2obalt 
zapper- 
Iron - 
Lead 
Magnm 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium- 
Zinc - 
Cyanr - 

Concentration 

6.8 
2.6 

11.0 
11.4 
0.09 
0.30 

450000 
0.70 
0.70 

3.5 
354 
2.2 

117000000 
0.40 
0.11 

1.2 
362000 

2,.5 
0.70 

10300000 
2.5 

0.90 
0.40 

2.9 

Clarity Before: Texture: 

Clarity After: Artifacts: 

Q 

N -- 
N -- 
N 

-EN 
-N - -- 

N 

N -- 

N -- 

N 

N -- 
N -- 

1 M 

P 
P- 
P- 
I?- 
PI 

E- 
P- 
P- 
P- 
pz 

:- 
P- 
AV 
P 
P- 
P- 
P- 
P- 
P- 
P- 
P- 
AS 
- 

FORM I - IN ILlMO2.1 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

MW41F 
i Jame: GENERAL-ENGINEERING-LABS- Contract: HALIOO396- 

lb Code: Case No.: SAS No.: SDG No.: 6B400W 

itrix (soil/water): WATER Lab Sample ID: 9611400-12 

?vel (low/med): LOW - Date Received: 11/21/96 

Solids: 0.0 - 

Concentration Units .(ug/L or mg/kg dry weight) : UG/L- 

olor Before: 

olor After: 

omments: 

CAS No. 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-s 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

Analyte 

Aluminum 
Antimony: 
Arsenic 
Barium - 
Beryllium 
Cadmium 
Calcium- 
Chromium 

Manganese 
Mercury 
Nickel - 
Potassium 
Selenium 
Silver - 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan.7377 - 

Concentration 

6.8 

0.70 

:i: 
2.4 

1140000 
0.40 
0.10 - -3 

358% 
2.5 

0.70 
10100000 

n I- 

023’0 
0.40 

2.9 

Q 

N -- -- 
N -- 
N -- 

+- 
-- 

N -- 

N -- 

N -- 

N -7 

N -- 

N -- 
N 

Clarity Before: Texture: 

Clarity After: Artifacts: 

FORM I - IN ILM02.1 

1339 



U.S. EPA - CLP 

INORGANIC AN&ES DATA SHEET 
EPA SAMPLE NO. 

,,.*-. 2 I 
KwMo7 

G ,ame: GENERAL-ENGINEERINGJABS- Contract: HALIOO396- 

ab Code: Case No.: SAS No.: SDG No.: 6B400W 

atrix (soil/water): WATER Lab Sample ID: 9611400-14 

eve1 (low/med): LOW - Date Received: 11/23/96 

Solids: 0.0 - 

Concentration Units tug/L or mg/kg dry weight): UG/L- 

, CAS No. 

7429-90-S 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-09-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
?440-02-O 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-o 
7440-62-2 
7440-66-6 
74-90-8 - 

olor Before: , 

olor After: 

omments: 

Analyte 

Alumsnum 
Antimony: 
Arsenic 
Barium - 
Bervllium 
Cadmium 
Calcium- 
Chromium 
Cobalt - 

Iron 
Lead 
Magne 
Manganese 
Mercury 
Nickel - 
Potassium 
Selenium- 
Silver 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyanide - 

T- 

Concentration 

6.8 
5.0 

10.3 
15.3 
0.09 
0.30 

518000 
0.70 
0.70 

4.1 
2.3 s. - 

IZSOi%i 
0.40 
0.10 

-I e 

432&g 

02G 
12100~00 

2.5 
0.90 
0.40 

2.9 

Clarity Before: Texture: 

Clarity After: Artifacts: 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

; &ame: GENERAL-ENGINEERING-LABS- Contract: HALIOO396- 

sb code: Case No.: SAS No.: 

EPA SAMPLE NO. 

KWM07F 

SDG No.: 6B400W 

strix (soil/water): WATER Lab Sample ID: 9611400-15 

vrel (low/med) : LOW Date Received: 11/23/96 - 

Solids: 0.0 - 

Concentration Units (ug/L or mg/kg dry weight): UG/L- 

olor Before: 

olor After: 

'omments: 

ZAS No. 

7429-90-5 
7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-g 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-O 
7440-62-2 
7440-66-6 
74-90-8 - 

Analyte 

Manganese 
;;$y- 
Potassium 
Gelenium 
Silver - 
Sodium- 
Thallium 
Vanadium: 
Zinc 
Cyan= - 

Concentration 

6.8 
4.9 

14.8 
16.0 
0.09 
0.70 

516000 
0.70 

1.2 
4.1 
2.3 
3.1 

1270000 
0.40 
0.10 

1.7 
428000 

2.5 
0.7c 
oooc 

6 .E 
0.9c 
0.4c 

2.5 

Q 

N -- 
N -- 
N 

-jQg-- 

-N - -- 
N -- 

N -- 

N -- 

N -- 

N -- 

N --- N -- 
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r i 
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I 
I 
1 
1 
I 
1 
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: 

’ : 
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’ : 

1 ’ 
’ : 

4 
T- 
;- 
$-- 
s- 
?- 
e- 
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P- 
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F- 
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P- 
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Clarity Before: Texture: 

Clarity After: Artifacts: 
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Chain of Custody Records 
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NUS LABORATORY CHAIN Of 

NA,TUy): i DATE /TIME: RECEIVED BY(SlGNATURE): RELlNQUlSHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 

~ ~~ Ztl,*, I *=,,~ L, ‘T 

\ 1ITr”U-d I 

ELINQUISHED BY (SIGaTURE): DATE /TIME: RECEIVE0 BY (SIGNATURE): ~ELt~QurstiEo BY (SIGNATURE): 

I 

ELINQUISHED BY (SIGNATURE]: DATE /TIME: RECEIVED FOk LABORATORY BY 
, 

DATE /TIME: REMARKS: (J 
r - 
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Field Documentation 



4 

BROWN and ROOT 
ENVIRONMENTAL 

F?ELD LOG OF BORING 

WE.!3 ! OF ( 

.r P! 

IOLE DIAMFTER: t3yy-iuL5 

;AMPUNG METHOD: spl,-c- spdovz 

IAMMEFI WCT.: /~to .Ib. DROP HGT: 3O " - 

t 
1 E 

:ONDlTlONS: 

‘t-6 

- 

;-8 

d-4, w 

- 

- 

- 

- 

- 

- 

NOTES: EDITED BY/DATE: I 



BORING NO.: 5 1 Mw - 7 

OVERBURDEN 

MONI~ORINGWELLSHEET 

‘ROJECT bf& KnL! w=s t LOCATION SWM * -1 
‘ROJECT NO. 7~43 BORING 51 MoJ- 7 
iLEVATlON DATE II - 19 -36 

:IELD GEOLOGIST f)d* 1 bl~ +-- 

4 

GROUND 
ELEVATION N-6 

A 

\ 

: 

DEVELOPMEN 
METHOD ‘” r-tie eh”+’ 

- ELEVATION OF TOP OF SURFACE CASING : 
- ELEVATION OF TOP OF RISER PIPE: 

- STICK - UP TOP OF SURFACE CASING: 
- STICK - UP RISER PIPE : 

TYPE OF SURFACE SEAL: 1, c=6fia’= - 

3-k 

z.q4-?7 

- I.D. OF SURFACE CASING: 6- k&S 

CE CASING. s+&&%f 5feel 

- RISER PIPE I.D. piUhE5 

TYPE OF RISER PIPE: msh -rRxed gLv4 * f’Vuc 

- BOREHOLE DIAMETER: 13 ‘/ci- - irdd 

- TYPE OF BACKFILL: portcan& Type 32 + / b3&6niSe 5tu+f cm 

- ELEVATION / DEPTH TOP OF SEAL: 

- DEPTH TOP OF SAND PACK: 

- ELEVATION / DEPTH TOP OF SCREEN: /2-R- 
ah 7fi.red scn 4-o wt - TYPE OF SCREEN: r=1 

SLOT SIZE x LENGTH: 0.010 in. x I& . 

I.D. OF SCREEN: p- htlJ-.ef 

' 
I 

- TYPE OF SAND PACK: d3’ ” ‘P 5czWcJ ‘- 

- ELEVATION I DEPTH BOTTOM OF SCREEN: //%& . 
- ELEVATION / OEPTH BOTTOM OF SAND PACK: em-.&k 

TYPE OF BACKFILL BELOW OBSERVATION 
WELL: Id/it 

-e-v - . _ -. - em-----.--- --- -- 

- ELEVATION / DEPTH OF HOLE: /Id+. 



Brown & Root Environmentai 

Well Number 

Site Name 

Date and Time Well Installed 

5lMW-3 . 

Well Stickup 3% ft above/below grade 

Total Depth Of Well /4*7Lt’ ft below top of casing 

Static Level Before Purging 3.87. ft below top of casing 

Inside Diameter of Well A inches 

One Casing Volume II? gallons 

WELL DEVELOPMENT FORM 

V=O.l632h (2 inch diameter casing) 

h=height of water column 

WELL DEVELOPMENT NOTES 

Date 11-l? - 76 Time Begun (0 :10 

Developed By Gulf I#/%~;L dpr‘lftw 

Method(s) Used’ S”PfLe ‘P”K-p 
4 

. 

Casing Volumes Removed 

Time Completed l/:30 



Brown & Root 
Environmental 

SAMPLE LOG SHEET 

le$ Monitoring Well Data 
q Domestic Well Data 
q Other 

1 I Page- - of 

Project Site Name lQ!kkal~* Project Site Number 704-6 
B&RE Sample ID Sl/qUl- 5 Source Location SWMW 

Total Well Depth: lcC.f%’ 

Well Stickup: e-3’ . 

Well Casing Size: 2” 
Static Water Level: 230’ 
One Casing Volume: r.ss@Q 
Start Purge (hrs.): 

i/ 
1510 - 

End Purge (hrs.): wfQ5gei 

Total Purge Time (min.):&,-.,-m 

Total Amount Purged (galli: < - 

Monitoring Reading: 

Purge Method: 

Sample Method: 

Depth Sampled: &,n / ’ 
I -- 

Sampfe Data & Time: . 

Sampled By: 
s&it+ i=i I’&&-- - 

Signatur,e(s): 

0 

Type of Sample 

q Low Concentration 

q High Concentration 

m Grab 

q Composite 

q Grab - Composite 

Analysis: I Preservative: 

Purge Data 

I I I I I 
Sample Data 

PH S.C. Temp. (OC) Color & D.O. 
Turbidity 

Dup # 

MSMSD 
1. - I 

Air Bill t \~442(7063 
Date Shipped I I \,m]S LQ 
Time Shipped 1 $so 

Lab GEL- 
Other 

, 



/.w -.., 
3rown & Root 
Environmental 

SAMPLE LOG SHEET 
x4 Monitoring Well Data 

i i;+tic Well Data 
r 

I 
Page -- \ of- 

. . . 
Project Site Name E3pis Kq vild- Project Site Number 70447 

B&RE Sample ID Kvwt bCP Source Location s\himJ- I 

Total Well Depth: II-C, I ’ 

Well Stickup: /L- 3’ 
Well Casing Size: 

Static Water Level: 3. (y~ / 

One Casing Volume: I.43 k& 

Start Purge (hrs.): Qjos 

End Purge (hrs.): IO00 
Total Purge Time (min.):- Gg 

Total Amount Purged (gal$-4,Swd 

Monitoring Reading: 
ss &Qp wso l,$+m*y 

Purge Method:&&& 

Sample Method: &&C&J& /mu 

depth Sampled: 4.00 f 

Sample Data & Time: 

‘II -zo-4d Ice 

Sampled By: 
&it-R(*Ckhv 

u 

Type of Sample 

Cl Low Concentration 

q High Concentration 

I7 Composite 

q Grab - Composite 

Analysis: 1 Preservative: 

Purge Data 

Temp. 

Volume pH S.C. (“C) 

I 

Sample Data 

PH S.C. Temp. (OC) 

%3 chJf /i-pi- 

DbservationsINotes: I sdh?~+VI 

~s\t&tJ-~ Dup # 

L&n. MSMSD .- 

& Bill # 
I 

Date Shipped 

Time Shipped 

Lab -I 
mu-- 

Other 



Brown & Root 
Environmental 

SAMPLELOGSHEET 

ti Monitoring Well Data 
g Domestic Well Data 
l-l Other 

Project Site Name NAS /eq lilesk Project Site Number 7344D 

B&RE Sample ID mk- I’ Source Location +JMd- \ 

Total Well Depth: 15.W 

Well Stickup: 03’ . 
Well Casing Sire: 3 b’ 

Purge Data 

Temp. 1 Color % I 

Static Water Level: 3.T1 ’ 
One Casing Volume: 2,55&l- 

Start Purge (hrs.): 
End Purge (hrs.): I 34s 
Tota! Purge Time (min.): 90 

Total Amount Purged (gal.): f& 

Monitoring Reading: v 

vAo~c 
Purge Method: pw,,&Jh;, 

Sample Method: 

Sa’tipie Data & Time: . 

Type of Sample 

q Low Concentration 

q High Concentration 

q Composite 

q Grab - Composite 

inaiysis: 1 Preservative: 

I I I I 

Samefe Data 
I 

PH S.C. Temp. (OC) Color & D.O. 
Turbidity 

m 4.b 35.4 yAld/l 10 
Observations/Notes: 

I 
4ir Bill # 19WI7od3 
3ate Shipped 1 I bo/% 
rime Shipped 1 icoo 

-I 

2ther 



SAMPLELOGSHEET 
ti - Monitoring Well Data 

jf”‘“Vown & Root 
Fnvironmentai 

l-/ Domestic-Well Data 
q Other- 

I Page - \ of- 

Project Site Name h)pb K%&&- Project Site Number 7*J? 

B&RE Sample ID 5lW-7’ Source Location 

Total Well Depth: +km ’ 

Well Stickup: +3/ . 
Well Casing Size: 2 ” 

Static Water Level: 3&? i 
One Casing Volume: 

Start Purge (hrs.): 0725” 
End Purge (hrs.): 082s 
Total Purge Time (min.): 60 

Total Amount Purged (gal.): &# 

Monitoring Reading: u 

Purge Method: PCnSMh’c 
Sample Method: &,&&,~/&lcr 

“epth Sampled: Lks’ ’ . . - 
ample Data & Time: . 

\Lz-kq~ 083s 

w /i 
Type of Sample 

tl Low Concentration 

q High Concentration 

23 Grab 
Cl Composite 

c] Grab - Composite 

Purge Data 

Temp. 

Volume pH S.C. (OC) 

Sample Data 

PH S.C. Temp. (OC) 

665 o.qu- z-5* ypf’od // 5 1 cl*% 

gbservations/Notes: 

5ziAhJwI + 

Air Bill # 3asm7G&32 
Date Shipped w-l me 
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BOX 102. NAVAL AIR STATION 
JACKEONVILUL-FLORLOA 322U-0102 

CNBJAXINST 5090.2 
N4 

COWER, NAVAL BASE. JACKSONVILLE INSTRUCTION 5090.2 

Subj: LWD USE RESTRICTIONS (LURS) AT ENVIRONMENTAL RXMEIXATION 
STTES ON BOARD US. NAVY INSTALLATIONS \ 

Rcf: (a) Comprehensive Environmenta Response, Compensation, and Liability Act 
(CERCLA), 42 U-SC. 3 Q 9601 et seq. 

(b) Resource Conservation and Recoveg Act (RCRA), 42 U.S.C. §Q 6901 ef seq. 
(c) OPNAVINST 509O.lB 

I. *ose. To estabkh a system&c program,, protective of humanhcaith and the envkonment, ’ 
governing land use at environmental remedia.tion sites on board selected U.S. Navy installations 
in the Commander, Naval Bast, Jacksonville (COMNAVBASE JAX) Area of Responsibiliv 
(AOR). 

2, ApP~~bility. ‘Ilk instruction applies to sites undergoing environmental remediation at 
NmI Air Station Jacksonville, FL, Naval Air Station Key West, FL, and Naval Station, 
Mayport,FL. 1 

3. Discussion. The Comprchcnsivc Envimqru&al Response, Compensation, and Liabw <Act 
(CERCLA) and the Resource Con.mvatio~ and Rt~ovuy Act (refkmces (a> and (b)) arc the: two 
pknary fcdcxal laws goveming the memediation of sites contaminated with hazardous substaxes 
and hazardous wastes. The US Navy created the envkonmenrtal remedMon program to 
oversee the cican-up of these sites on board Naval facilities. Per rcfmencc (c), the Naval 
Facilities Engineering Command (NAVFAC) has been assigned the responsibility for centralized 
management of the instailation restoration progr2wfk Southem Divisioxt (SOTJTHDTV) is the 
NAVFAC wmpon-t responsible for &mink&on of the environmental rcmcdiation program 
fbr the U.S. Navy installations in the COMNAVEMSE JAX AOR The FIorida Dcpartm& of 
EnvironmcnfA Protection (FDEP) and the U.S. Environmental Protection Agency (EPA) Region 
N (hereafter refhred to as ‘tie agencies”) have oversight aud coordkatingrcsponsibilitks over 
NAVFAC remedition actions. Rcmcdiation st@ards for &an-up of contaminated sites are 
cstabLished to ensure protection for human h&h and the envirwxxent. 

a Environmental restoration is a very costly process. There arc an estimated 3300 sites 
nation-wide on board U.S. Navy and U.S. Marine Corps instaiIations- Currently, the U.S. 
Navy’s nationwide tiding level is projected at just under $300 millian per year. 

b. Tens to hundreds of miliions of dollars can be saved &rough the sdection of clean-up 
rcmedies.which appropriately reflect the current and future land use. However, to be effective, 
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these fiiture LURs must be strictly monitored and enforced The agencies have expressed 
conccm that the U.S. Navy lack an effective mechanism to adequately ensure ret&ion of 
identified LURs. This could allow the U.S. Navy to ber&it 6-am less *gent and thereby less 
costly remediation. 

c. Consequentiy, the agencies are reluctant to accept fmal agnements (Records of Decision 
@OD)) which do not include LURs (AKA ios&utional controls). This has impacted the Wose 
out’ of action at remediation sites on sevoraI installations. This klruction establishes a 
mechanism through which each Naval installation can enter into a Memorandum of Agreement 
(MOA) with the agencies, promulgate local instructions, devciop a process to change laud use 
where required, select optimum land use categories, optimize the use of scarce remediaiion 
ii.lnds, and cnsurc tbc rnainmmce of the identified Iand use category. 

4. Action 

a Commanding OfEcers (COs): COs of installations conducting environmentaI remedialion 
projects +J adopt locaEnstmctions which include, at a minim- tie foIloWing: 

(1) A mechanism to enter into a MOA between the instaiktion (iiclu&ng -ion 
planners, Resident OEcer-in-Charge of Constructian (ROICC), installation Qlvironmental 
personnel and SOUTRDIV) and the agencies overseeing the present and anticipated land use 
category on a site-by-site basis. This; will allow selection of &an-up standards that are 
protective ofhuman health and the environment without unnccessmy expenditure of limited 
fiscal resources. The local MOA can be supported and rei&orced through RODS, clostue permit 
restrictions (in the case of RCRA corrective actions) and environmental documentations 
performed under the National Environmenti Policy Act (5EFA). 

(2) Retention of the identified land use category throughout the specified rcmcdiation 
period. Restrictions on changes in land shall be accomplished through strict adherence to such 
vchicics as the base master planning process. 

(3) A requirement fku the instalWon envimnm entd program manager to conduct routine 
LUR review of identiCed remedition sites, with +mpoxation of this responsi‘bility into the 
environmental program manager’s p&ion description. 

(4) A requirement for the instaktion Environmental Compliance Board (ECB) (deveioped 
Mdcr pm-h l-2.14 of reference (c)) to review on a quarteriy basis the status of adhereme to 
theLURs. ,- 

2 
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(5) A rca$rcmcnt to forward an annuaj report to the agencies (with a copy to 
SOllTHDIV) certifjkg retention of the speciZed LUR category for each affected site on the 
i.IM&itiOR 

(6) The instakion CO must follow identification of tie propq procedures in order to 
obtain conc~a from the agencies to change a previously identied LUR for a site. 
Cancurren~e of the agencies must be obtained in titing prior to cormncncirtg any wnstnrcti~n 
or other activity inconsistent with the previous LUR Requests for review of a LTJR change 
proposal will consider the degree of change.proposcd, the dfectivtncs of the rcxnediation efkt 
to date, any natural remediation which may have occurred since the originaI remedial actions, 
etc. 

(7) A rquirement to not@ the agencies i-f; despite proper precautions, an unauthorized 
change in land use is discovered by the inst&tioa The change En landuse will be reported 
imfnediateiy to the agencies for collaborative determim.tiOn of an appropriate rcmcdy. 

(8) A notation that any funding associated with additional rcmediation caused by a LUR 
chaugc (whcthcr approved or unauthorized) will be the respons%ility of the installation CO. 

, -32 . . b. SWTHDIV: As the agency responsible for the managcmcnt of environmental remeditiion 
projects, SOUTKDTV shall 21~complish the following: 

(I) Take the lead in coordinating the drafting of a MOA to establish the specific agreement 
between each covered install&on, the agencies and SOUTHDIV. At a minimum, the MOA will 
address real estate issues, LURs and remediakion requirements. 

(2) Support the instakion CO, as required, during negotiations with the agencies. 

(3) Review the installation’s LUR instruction when conducting the tier two Environme& 
Compliance EWuation (ECE) in support of the major claimvlt 

5. Special Note. The FDEP-WA-U.& 
this process to govern land use at 
priority will be given to the most 

view strong participation in 
positiveiy, i.e., tiding 

a 

Qtibutiox 
t2NWINST 5605.1 
List IV: FA6a, FA6b, FA7a 
List II; 26JJla, F.A47a, FT48a 
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DRAFT SWMU 1 CORRECTIVE MEASURE STUDY 
NAS KEY WEST, FLORIDA 

RESPONSE TO COMMENTS FROM M. BERRY, U.S. EPA REGION 4 

GENERAL COMMENTS 

Comment I: 

The Draft CMS Report only addresses soil and sediment contamination within SWMU 1. However, the 

RF/RI Reporf and previous investigations conducted at SWMU 7 indicate that the media of concern were 

determined fo be soil, sediment and surface water. Justification for the removal of surface wafer as a 

medium of concern should be provided. The text should also provide details regarding the SWMU 1 

mangrove areas and the presence or absence of surface wafer as a media of concern in the Draff RFI/Ri 

Report should be discussed in more detail by including the location of and whether or not wet/dry season 

sampling occurred. The latest sample collection efforts as SWMU 1 were conducted in January 79!36 and 

November 1996 which are typically dry season months. The Draft CMS Report should discuss irt more 

detail the climatic conditions with respect to temporal trends for SWMU ? and how they affect the surface 

wafer condifions at SWMU Y. 

Response 1: Concur. The text will be modified. Surface water was not included because it is seasonal 

and there is not a fixed surface water body. 

Comment 2: 

The Draft CMS Report does not contain a consolidated list of acronyms used throughout the report. A list 

of acronyms should be included in the report. 

Response 2: Concur. A list of acronyms will be included in the revised CMS. 

SPECIFIC COMMENTS 

Comment I: 

, -.--s,, Paae ES-2, Is’ Paragraph. This paragraph states that “all human health risks were within the range 

considered acceptable (Incremental Cancer Risk [/CR] of ?.OE-04 to l.OE-06 per individual and Hazard 

index [HI]<7.0).” However, page 2-31 of Section 2.5 indicates a different scenario. Paragraph 2 sfafes 
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that the “estimated carcinogenic risk for future residehts (3.13E-04), is greater than the EPA ‘target risk 

range’ of IE-04 to IE-06,” and the last paragraph on the same page states that it is not within an 

acceptable range. This discrepancy should be corrected. 

ResDonse 1: Concur. Two of the three major contributors to risk at SWMU 1 are benzo(a)pyrene and 

arsenic. Arsenic is a major contributor to risk in surface soil; however, it was detected just above 

background. The text will be corrected. 

Comment 2: 

Pase ES-3, Last Paraqraph. The text states that “The costs are itemized in the detailed cost sheets 

presented in Appendix A.” However, Appendix A contains the human health risk assessment calculations. 

Appendix C contains the cost analysis for alternatives. The text should be corrected. 

Response 2: Concur. Appendix C will be properly referenced as containing the cost analysis. The 

sentence will be revised. 

Comment 3: 

Paae 2-45 and 2-47, Tables 2-7 and 2-8. Some discrepancies were found between data presented in the 

Draft CMS Report and in the Drat? RFVRI Reporf. In Table 2-7, Contaminants of Concern in the Soil, and 

in Table 2-8, Contaminants of Concern for Terrestrial Plants, the value for Frequency of Detection for lead 

is 54/58. However, in the Draft RFVRI Report, the corresponding tables (4-29 and 4-30) report a value of 

55-59. An explanation for the removal of a sample should be provided in the text of the Ecological Risk 

Assessment Summary. 

In addition, there is an inconsistency concerning the Hazard Quotient for lead in the Draft CMS Reporf and 

the Draft RF//RI Repott, the Hazard Quotient for lead, in tab/es 4-29 and 4-30, is “4.86” and “48.6: 

respective/y. In the Draft CMS Report, the Hazard Quotient for lea& in tables 2-7 and 2-8, is “14.8” and 

14.8”, respectively. This inconsistency should be revised. 

Response 3: Concur. The inconsistencies will be corrected. 

Comment 4: 

Paae 2-49, 1” Paragraph. The last sentence of the paragraph mentions “Better terrestrial habitats are 

located on the west side of Stone Road , . .” On Figure 2-1, Site Location Map for SWMU I, “Stone Road” 
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is shown as an east/Cvest road. The west side of an eastiest road is difficult for the reader to locate. The 

text should be reworded to more accurate/y reflect the location. 

Response 4: Concur. The description of the location of the terrestrial habitats will be provided in the 

text. 

Comment 5: 

Paae 2-49, 3m’ Paraaraph. The text states that “Specifically, most of the elevated concentrations of soil 

contaminants were detected north of the gravel road at the north end of the site.” However, the “gravel 

road” is not referenced on any of the maps provided. This important area should be properly depicted on 

the site maps. 

Response 5: Concur. The text of this paragraph will be clarified by replacing the word “gravel” with 

“stone”. Note that the stone road is illustrated on the figures contained within this report, which will be 

consistent with the proposed wording change. 

,*-‘1 
Comment 6: 

Paae 4-4, Table 4-l. The table includes preliminary screening of remediation technologies for soils for 

SWMU 1. However there are numerous references to SWMU 2 on pages 2 of 4, 3 of 4 and 4 of 4. The 

screening comments often refer to pesticide contamination, which would not be kdicative of a screening 

comment for SWMU I. The entire table should be closely reviewed and revised to ensure accuracy. 

initial review indicated that the text reflects the correct information and the Table 4-l wilt require revi,sions. 

Response 6: Concur. Table 4-1 will be revised accordingly to match text. 

Comment 7: 

Paae 4-8. Table 4-2. The table includes preliminary screening of remediation technologies for sediments 

for SWMU 1. However there are numerous references to SWMU 2 on pages 2 of 3 and 3 of 3. The entire 

table should be closely reviewed and revised to ensure accuracy. Initial review indicated that the text 

reflects the correct information and Table 4-2 will require revisions. 

Response 7: Concur. Table 4-2 will be revised accordingly. 
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Comment 8: 

Paoe A-2, Las? Para.qraph. This paragraph references treatment of surface water to maintain Remedial 

Goal Option (RGO) levels. However, surface water was not evaluated as a media of concern at SWMU I. 

Response 8: Concur. The text will be clarified. 

Comment 9: 

Paae A-14. Table A-9. This table in included as a summary of cumulative cancer risk for corrective 

measure alternatives I through 4. The /CR listed under Alternative 3 for Adult Trespasser (2.98E-06) 

could not be reproduced and appears to be incorrect. Based on the values listed in Table A-5, Cumulative 

Risks, Corrective Measures Alternative 3, the correct value for this ICR should be 543E-07. This 

discrepancy should be corrected, 

Response 9: Concur. Discrepancies will be identified between the tables and changes will be made 

accordingly. The total ICR will be recalculated as well. 
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DRAFT SWMU 1 CORRECTIVE MEASURE STUDY 
NAS KEY WEST, FLORIDA 

RESPONSE TO COMMENTS FROM JORGE CASPARY, FDEP 

Comment 1: 

The CMS is an engineering document. The final revision should be signed and sealed by a State of 

Florida registered engineer with responsible charge for its preparation. 

Response 3: Concur. The final CMS will be signed and sealed by a State of Florida registered 

engineer. 

Comment 2: 

Provide a land-use map which shows the location of the residential scenario outside of the SWMU. 

,_C’” -. 

Response 2: Figure 2-2 shows the location of the residences. No change is proposed to the CMS 

Report. 

Comment 3: 

Alternative 2 assumes that sediments are not RCRA hazardous wastes by listing or characteristic. The 

Navy must insure that all portions of the RCRA and HSWA processes are addressed before selecting an 

alternative. Make this very clear in the report. 

Response 3: Concur. In the Spring of 1996, an interim remedial action was conducted at SWMU-1. At 

that time, the portion of the sediment that was found to be characteristic hazardous waste for lead was 

removed. Given the level of contaminants in the remaining sediment, the sediment is not expected to be a 

listed or characteristic RCRA waste and there is no process knowledge to indicate that the sedirnent is 

contaminated with listed waste. Text will be added to page 2-3 as follows: “Based on existimg data, 

remaining sediment is not considered an RCRA waste,” 

Comment 4: 

The economic comparative analysis for Alternative 2 considers the expense of the Interim Action at 

SWMU 1 as a “sunk cost”. This may inadvertently misrepresent the true cost of this alternative. I suggest 

you explore the following method: use the actual capital cost of the IRA amortized at current government 
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borrowing rate over the projected life of fhe alternative (30 years under RCRA permit requirements). This 

approach assumes 100% utilization of the previous and current SOUTHDIV budget for NAS Key West; 

otherwise, the money spent on the IRA will indeed represent a “sunk cost”. 

Response 4: The purpose of the economic comparative analysis is to determine the desirability of 

making an investment at the time of the analysis. No changes to the costs analysis are proposed. 

However, a note indicating the costs for the IRA will be added to the cost analysis for each alternative and 

the comparative analysis to provide the reader with a perspective on the amount of resources already 

expended by the Navy at this site. 

Comment 5: 

Discuss brief/y the DQO levels achieved for data (for all media) and any significant validation issues faced 

by both Brown & Root and Bechtel. 

Response 5: Concur. The data DQO levels are discussed in the RFI at length. This discussion will be 

summarized and inserted in Section 1-3. 

Comment 6: 

A very important fact is that groundwater is impacted with vinyl chloride, an FDEP Primary Standard. 

Have any calculations been performed to estimate the volume of affected groundwater? 

Response 6: Because the groundwater under the source area was not a concern, there was no 

calculation in Appendix B to estimate the volume of vinyl chloride affected groundwater. Calculations will 

be performed and an estimate of the groundwater impacted will be provided in the Final CMS Report. The 

volume will be indicated in Appendix B and referenced in the body of the CMS Report as appropriate. 

Comment 7: 

Since RCRA rules the process at this site, the Navy needs to esfimate the time frame required to reduce 

VC fo MCLs which is the ONLY criteria considered by RCRA for clean closure of the site (equivalent to a 

No Further Action). 

Response 7: The concentration of vinyl chloride in groundwater will never exceed the MCL (1 ug/L) at 

the exposure point (residential well) by comparing the RGO protective of the groundwater (116 ug/L) to 

the detected groundwater concentration (3.2 ug/L at KWM-06 and 2.9 ug/L at KWM-07 in May 1993, and 1 

ug/L at Sl WM-4 in January 1996). 
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Because the groundwater under the source area was not an exposure point, there was no model 

simulation conducted to estimate the time frame of groundwater vinyl chloride concentration at the site 

decreasing from the detected groundwater concentration (about 3.2 ug/L) to MCL (1 ug/L) by natural 

attenuation. An estimate of the time for the two COCs (vinyl chloride and 1,2-dibromo-3-chloropropane) to 

naturally attenuate to their respective MCLs will be provided in the Final CMS Report. 

Comment 8: 

Based on the model results, if appears that a VC groundwafer concentration of 116 ugL af the site is 

protective of groundwafer at the residential well. This level, according to fhe text, is based in “that soil in 

the source area was remediated.” Please be more specific, has all of the source area been remediafed? 

If any porfion of the source area remains, were VC and metals TCLP analysis done on soil? 

Response 8: In developing the groundwater RGOs that are protective of human health and the 

environment, an assumption was made that leachate concentration from unsaturated soil to the 

groundwater table was negligible. This assumption means that that soil at the source area was 

remediated to a level that the leachate concentration was insignificant. The data from the RFI indicates 

that neither vinyl chloride or 1,2-dibromo-3-chloropropane were detected in soil above screening levels. 

The report text will be clarified concerning modeling assumptions and soil concentrations at SWMU 1 after 

the IRA. 

Comment 9: 

The reporf states fhat the cost estimate is for comparative purposes; however, I’m under the impression 

that they are incomplete. You should fry fo also estimated the RCRA requiremenfs porfion of the process; 
, 
that is, permit modifications for clean closure, RCRA reporting requirements, contingency fees for handling 

these and anything else that will carry the site for RCRA closure and eventual permit deletion. 7-his will 

provide SoufhDiv managers with a more complete picture of what if fakes to achieve closure of fhe site. 

Response 9: These costs would be the same for each alternative and would not benefit the cost 

comparison. Typically, administrative costs are not included in CMSlFS reports. No change is proposed. 

Comment 10: 

! suggest you spend some text on the fact that while the site’s groundwater exceeds ARARs, advection, 

diffusion, and dispersion in combination with your mode/ indicate that there is no foreseeable threat fo 

residents from the groundwater. 

029713/P F-7 CT0 0007 



Response 10: Concur. The text in Section 3.2.2 will be modified to indicate that chemical/physical 

processes (advection, diffusion, dispersion, etc.) will result in a decrease in chemical concentration to 

minimize risk to residents. 

Comment 11: 

I’m under fhe impression that EPA’s equafions are only valid for soils with TOC content greater than 0.1%. 

The soils in Key West may have TOC levels lower than 0.7% thus resulting in Kd values different than 

those of Table I page ?I of Appendix 8. Make sure you utilize actual TOC values or darify fhaf the 

obfained values are estimates only. 

Response 11: As described in the Soil/Water Partitionins Coefficient of Section 3.1 in Appendix B, the 

TOC sample of 1.04 mg/kg was unusually low. Although this TOC value could be used, it was decided 

that the value was not realistic and therefore was not used in the & calculation. To be conservative, the 

model was rerun using the EPA Equation default value of 2xlO”for TOC. 

Comment 12: 

Alternative No. 2 implies that groundwafer, with proper institutional controls, will undergo natural 

attenuation to reach MCLs; however, I’m under the impression that to date no site specific and focused 

assessment confirming natural affenuation or intrinsic remediation has been performed and, therefore, are 

not presented in fhe document. Reasonable esfimates to achieve MCLs will have to be computed in order 

to comply with applicable Sfafe and Federal requirements. Unless the NPV of Alternative 2 includes such 

calculations you may want to consider computing the NPV of alternatives that include intrinsic 

bioremediation vs. more active groundwafer remediation. Remember, groundwater in spite of being 

classified as Class III still IS an important part of this site (more so wifh people accessing if down the road) 

and current statutes do not provide the Navy with much relief for waivers and such. 

Response 12: Alternative No. 2 indicates that the maximum soil and groundwater detected 

concentrations are lower than the values of soil and groundwater RGOs, respectively. Therefore, there is 

no unacceptable risk to nearby residents. Additionally, actual data from well SIMW-7 (adjacent to 

residential property) indicate that concentrations do not exceed risk criteria. The text will be modified to 

include this explanation. 
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Rev. 3 
03/l 3198 

,.,e:.- _ 
FINAL SWMU 1 CORRECTIVE MEASURE STUDY 

NAS KEY WEST FLORIDA 

RESPONSE TO COMMENTS FROM JORGE CASPARY, FDEP 

Comment 1: 

2 The engineer in responsible charge should be familiar with Chapter 6% 15-23.001, Florida Administrative 

Code, concerning ‘seals acceptable fo the board. ” 

Response 1: The signature page with the engineer’s certification and seal will be reissued using the 

professional engineer’s dry seal (imprint stamp). 

Comment 2: 

Development of cross-media RGOs is discussed in Section 3.3. Region 111 RBCs for leaching from soil 

were used fo assess impacts fo groundwater. There should also be mention of the Department’s Soil 

Cleanup Goals since these criteria were used during the IRA. 

Response 2: The following sentence will be added to tQe end of the first complete paragraph on page 2- 

7: 

“Furthermore, FDEP soil cleanup goals were utilized as cleanup criteria (FDEP, 1995)” 

Comment 3: 

Table 3-3 presenfs a summary of sedimenf RGOs for SWMU 7. Long et al., 1195, and Long and Morgan, 

1991, are used as the sources of “effects range - median” values used as ecological RGOs. Other DOD 

facilifies in Florida have been using fhe most conservafive of eifher these values or the Department‘s 

numerical Sediment Quality Assessment Guidelines (FDEP, 1994) to screen ecological risks in sediments. 

If risks are suspecfed, sife-specific assessmenfs are typically conducted to justify more appropriafe 

RGOs. 

Response 1: The following sentence will be added as a footnote to the end of Table 3-3: 

“The most conservative of effects range-low values (Long et al, 1995; Long and Morgan 

1991) and threshold effects levels (FDEP, 1994) were used as ecological screening 

criteria.” 
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